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Tramea 223, 255 

Carolina 255 

lacerata 255 

Triarins 59, 87 

lividos 88 

trivittatus Horn 88 

Trichorine 22 

THmioplectas?parabo1icQ8Srend!e2 281 

Triprocris 21 

Trirhabda 59, 63 

attenoata 65. 71 

brevicollis 64, 66 

caduca JTom 65, 69 

canadensis 65, 67 

convergens 65, 70 

diducta Horn 65, 70 

flavolimbata 65, 72 

geminata Horn 65, 6h 

Lewisii 65, 70 

luteocincta 65, 71 

nitidicollis 65, 69 

tomentosa 65 

virgata 65, 66 

TrogositidsB 328 

Tropffia 35 

Trypanas 36 

TrypetidsB 369 

Tychus Indovicianas Brendel 277 

micropthalmus Brendel 277 

IJraniidGB 20 

Uroceridse 345 

Utetbeisa 26 

Yanessodes 24 

Varina 28 

VeliidfiB 364 

Vespidse 342 

Zeuzera 37 

Zeuzeridfe 36 

ZygsenidsB 21 

Zygieninee 21 
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ERRATA. 

Page 51, line 11, for Carysta read Oaryota. 

52 and 54, for Q. M. Fenn read G. M. Fenn. 

" 55, line 34. for gnava read gaava. 

" 306, line 12, for nigratoria road migratoria. 

" 314, line 17, dele comma after always. 

" 318, line 38, for Prestwick read Prestwich. 

" 325, No. 68, for eereus read aeneus. 

" 341. line 22. before BEMBBCINiE, add BEMBBOID^. 

** 348, No. 540, after Aldrich add Ranch. 

'* 349. '* 572, for Brassus read Bassus. 

** 350, ** 598, for cupelpes read cupreipes. 

" 352, " 626, after bred add from. 

" 352, line 43, for PARNASIIN^ read PARNASSIIN^ 

*' 353, line 12, for niiulus read ruttUuM, 

" 355, No9. 704a, 7044, add, these two taken by my brother, L. M. Cockerell. 

*' 356, No. 708c is misplaced, and shoald follow No. 725 on page 357. 

" 356, No. 717, for Hallsiodota read Halisldota. 

*• 358, in notes after No. 748, line 4, for obsura read obscura, j 

" 365, No. 885, for douglassii read douglaaii. \ 

*' 366, No. 903, Orthezia does not belong to Lecaniinee, bu( apparently forms a j 

new subfamily. It is perhaps the oldest living type of Coccide. 
Page 366, at bottom, to P. 8. July 5. — Acanthococcu9 tomentotut and A. eonfu»us 
now prove to be strictly congeneric with Coccus eacti, and are therefore 
to be placed in Coccus. 
Page 369, No. 971, for Tarentula read Tarantula, 

" 370, No. 978. Ixodes. Probably not of this genus as now restricted. 
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SPHINGES AND BOMBYCES.-A REVIEW. 

BY JOHN B. SMITH, 8C. D. 

A Syaonymic Catalonpae of Lepidoptera Heterocera (Moths) 

by W. F. Kirby, F.L.S., F.E.S.. etc. Vol. I, Sphinges and Bombyces. Lon- 
don : Gnrney A Jackson, 1892, i — xii et 1 — 951. 



Mr. Kirby has given us under the above title a very useful and 
necessary work. It makes no pretense to completeness of references, 
but he has " endeavored to quote all important original references to 
foreign species." Under this head come the American forms. Taken 
altogether, the volume represents an amount of labor, of which no 
one who has not done similar work can have the least conception. 
So far as I have had occasion to test the references they are accurate. 
Mr. Kirby makes some distinct departures in this catalogue, and his 
order of families and genera is quite unlike that accepted in our 
lists and literature. The work is an expensive one, and this will 
serve at least in part, as an excuse for a somewhat lengthy review 
of the book, giving the main features as they apply to our fauna. 

In the first place, Mr. Kirby has "excluded the -^geriidae, Thy- 
rididse, Euschemidse, and a large part of the Chrysaugidse and Me- 
lameridse from the Sphinges and Bombyces," and as to the Sesiidie 
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2 JOHN B. SMITH. 

at least, with perfect correctness in my opinion. It would have been 
better to have gone yet further and excluded the Cossid® and Hepi- 
alidse. The former family had very distinctive Pyralid characters 
and has little to associate them with either Sphinges or Bombyces. 
The Hepialidse are still more unique, and Prof. Comstock has re- 
cently pointed out that with the Micropterygidse they share a char- 
acter not elsewhere found in the Lepidoptera and again found in the 
Phryganseidse. 

Family I is the Castuiidse, family II is the Cocytiidse, family III, 
the Uraniidae. under the first of which only are there any North 
American species. Megathymus is, in my opinion, a true butterfly — 
not a moth. 

Family IV, the Agaristidae, contains of our forms, the genera Pseud- 
alypm, Alypiodes^ Androloma, Alypia, Psychomorpha, Euedwardsiay 
Copldryas, Fenaria, Euthisanoiia and Ciris, Under Alypiodes we 
have crescena Wlk., with grotei Bdv. and flavilinguis Grt., as syno- 
nyms; and bimaculata H.-S., with trimaculcUa Bdv. as synonym. 
The identification of grotei and flavilinguis with crescens is correct, 
as I have previously pointed out (Can. £nt. June, 1892), and I am 
inclined to believe that the other names also refer to the same species, 
and that bimaculata H.-S. must be used to indicate our form as is 
done in my Check List. 

To Androloma, which is given generic rank, are referred the Alypia 
lorquiniij maccullochi, ridingsii, similis and brannani of my list. 
The genus Fenaria is used for sevorsa Grt., and Phcegoristti (not 
Phcegarista, as I have it) is placed in the Nyctemeridae, a widely 
separated family. Euthisanoiia Hiih. is used in the sense that we 
use Eudryas, and unio is given as type of the genus. I am not pre- 
pared to assent to this decision without more investigation. I am 
inclined to believe that Boisduval's name Eudryas can be rescued 
for use as in our lists. The use of the other generic ternjs accords 
with our own. Metagarista f sabiUosa Bdv., illustrated in Felder 
Lep. iv, t. 107, ^g. 11, is credited to California. I do not know the 
species. 

Neither the Chalcosiidae, nor the Thymaridse are credited with 
species from our fauna. 

The term Zygsenidae is used in the widest possible sense, except 
that the Agaristidje included by Mr. Grote are here excluded, and 
one hundred and sixty-five genera are accredited to the family. It 
would be diflScult, indeed, to get a definition of this assemblage with- 
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AMERICAN LBPIDOFTERA. 6 

out including also one-third of the other families of Lepidoptera. 
Nine subfamilies are, however, recognized, which may be taken up 
in order. 

In the first subfamily, the Anthroceridse, no species from our fauna 
are listed. In the Adscitinse we find Mr. Hy. Edwards' species, 
Penihetriay under the name Tanturay the former genus being marked 
pre-occupied. I am very doubtful, indeed, whether our species are 
near enough to Adseita, as Ino Leach is here termed, to belong to 
the same family, but I agree with Mr. Kirby in giving at least a 
subfamily rank to the differences between Ino (Adscita) and Zygoma, 
I have elsewhere pointed out an essential difference in the venation 
between these forms. In the appendix Thia exiranea Hy. Edw. is 
referred to this subfamily. In the Zygseninse no species are credited 
to our fauna, nor are there any in the Thyratinae or Phaudinse. 

To the Pyromorphinse, Acoloithus, Harrisina, Triprocris, Pyro- 
morpha, Lycomorpha and Anatolmis are referred ; though I have 
pointed out that there are essential differences between Anatolmis 
and Lycomorpha and the other genera with which they are associated 
by Mr. Kirby. With these two genera excluded Mr. Kirby includes 
of our fauna the species ranged under the term Pyromorphidje in my 
list. Triprocris aversus Hy. Edw. is erroneously recorded as from 
Arizona, whereas it was described from Jalapa, Mexico. Lycomor- 
pha rata belongs to Pyromorpha as referred in my list. 

The Euchromiinae contain the largest series in the ** Zygaenidse," 
and of our species has Syntomeida ipomem Harr., using this generic 
term instead of Euchromia, and citing /eroa: Wlk., and euierpe H.-S. 
as synonyms; Dahana atripennis; Phyllceda (Gu^r.) texanus for Ho- 
rama texana; Erruea pertyi, Didasys belas and CosmosoTna auge Linn. 
(= omphale Hub.). Buriia rubella from Cuba, so close to Didasys 
helcR that they seem like the same species, and are certainly identical 
generically, is placed in the Trichurin» under Herrich-Schaeffer's 
name Oundlaehia. Syntomeida epilais is not credited to Florida, 
though well recorded thence. 

Neither the Trichurinse nor the Antichlorinae are represented in 
our fauna. 

The Arctiid» are ranged in six subfamilies and two hundred and 
thirty-one genera, introducing a great many changes in the accepted 
nomenclature. 

In tlie Charideinae, containing thirty-eight genera and many spe- 
cies, our own fauna is represented only by Nelphe Carolina Hy. Edw. 
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4 JOHN B. SMITH. 

and the species of Scepsis. Whether N. Carolina agrees with the 
other species of Nelphe or not I cannot say ; it is certain, however, 
that it has no family relationship with Scepsis. Why this latter 
genus is disassociated from Ctenucha is a puzzle to me , in all details 
of structure they are closely related, and only the wing form differs. 
Sc, packardii is referred as a synoayra of Sc. fulvicoUiSy perhaps cor- 
rectly. 

The Ctenuchinee are all American, and a fair proportion from our 
fauna. Ct, venosa Wlk. is referred to Philoros^ and is type of the 
genus. Ct, virginica is type of Ctenucha, and has associated with it 
only one other species. CL cressonana is referred to Compsoprium 
Blanch. To Euctenncha are referred ochroscapiis, muliifaria, rubro- 
scapus, sanguinaria and brnnnea of our species, while in Pygocienitcha 
we find rohinsonii, fimera and harrisii, the latter of these the type 
of the genus. There is room for a difference of opinion at least on 
the question of the necessity for so many genera for so few species. 

The Pericopinse, again, are very poorly represented from our fauna. 
The species of Onophcela are arranged somewhat differently from 
the accepted method. Hopfferi is made a synonym of latipennis 
Bdv., while discreta is given specific rank, and arizonoB is cited as a 
synonym. The validity of this synonymy is at least open to question. 
Daritls and Composia are the only other genera represented in our 
fauna, each by a single species only. C. fidellissima is not credited 
to our fauna, though both Mr. Dyar and Prof French have recorded 
it. In my Check List it appears among the Agaristidse ; probably 
an error. 

In the Phsegopterinse we find, first, Akxlcles aspersa Grt., which 
is unknown to me, Eupseudosoma floridumy Lophocampa with carycB 
as type, and agassizii, maadata, argentata, sobrlnoy scapnlaris, ingenSy 
occidentalis and subalpina as other species ; Euhalisidotay Halisidota 
with iesseluris as type, and davisii, labeciday edwardsiiy cinctipeSy 
minimay irigonay cinnamomea, ^ignijicans and ambiguay as other species. 

In Lophocampay agasslzii is given as distinct from irmculatay with 
califomicay angulifera and salicis as synonyms ; fvlvoflava and gutti- 
fera are cited as synonyms to maculata ; otherwise, no changes are 
made. In Ha/isidota we find irigona Grt., but lipeculari^n H. S., which 
resembles it so closely that it has been considered identical, does not 
appear in the genus ; so of H. roseato. Wlk., which has been cited 
as a synonym of cimiamomcd. Cinctipes Grt. is not credited to our 
fauna, though it has been well recorded from it. 
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AMERICAN LEPIDOPTERA. O 

. Under Ecpanihena we find sennetii Lint, then ccBca Strk., our old 
friend seribonia under the name ocularia Fab., cunigwida being 
awarded specific rank, and reducta Grt. ; cwca Strek. and reduda 
Grt. have long since been referred as synonyms of Leucardia per- 
maculata, which is in truth an Ecpantheria, though it does not appear 
in Mr. Kirby's list. 

Halisidota roseata reappears as a species under Amelia, widely 
separated from H. einTiamomea Bdv., and we are again at sea as to 
what was intended by these specific names. 

Under Arachnis we find zuni credited to Mr. Schaus, while Mr. 
Neumoegen is entitled to the honor. 

Subfamily V, the Spilosomatinse, shows, as the first familiar name, 
Antarctiaf to which none of our species are referred. In the ap- 
pendix, however, A. beanii Neum. appears. 

Under Edigrnene Hiib. we find acrcea as type, and permaculaia, al- 
hida and / niohe Strk. as other species. Spilosoma nigroflava Graef , 
is cited as a synonym to E. permaculaia^ to which it has not the 
slightest resemblance. E. niobe Strk. has been referred to Seirardia 
echo. E. permaculata Pack, is an Ecpaniheria, as has been already 
stated. Cycnia dvhia Wlk., appears here as an Edigrnene; Messrs. 
Grote and Robinson, from an examination of the type, referred it to 
Phragmaiobia. 

Spiloaoma is unchanged. In Hyphantria we have cunea, textxrr and 
pundcUa as good species, though their identity has been proved to 
demonstration time and again. Spilosoma congrua Wlk, correctly 
appears as a synonym of H. cunea. Why Mr. Kirby restored these 
specific term* when there is practical unanimity among American 
students in referring them to the synonymy, puzzles me. 

Edypia bivittata should have Spilosoma nigroflava as a synonym. 
Euerythra, wrongly written in the body of the work, is corrected in 
the appendix. 

Cycnia Hiib. is used for most of our species of Euchcetes, and C 
tenera Hiib., from the ** Southern States,*' is named as type. We 
find also C budea Hiib. as from the same locality. I am not aware 
that either tenera or budea are known in our collections. In Pareu- 
chceies we find cadaverosa, affinis and cojispiciia. If the genus is a 
good one, other species must be referred to it. Vanessodes is sand- 
wiched in here, though it has little resemblance to those of the sur- 
rounding forms that are known to me. Seirardia is unchanged, and 
so is Pyrrhardia, which ends the subfamily. 
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The subfamily Arctiinse begins with Codiowma, as Mr. Kirby 
writes Mr. Stretch's generic term Kodio9oma. Phragmatobia follows 
immediately after, and contains, besides /u/t^noaa and rubricosa, the 
species we have as Antarctia in our list. I confess this aggregation 
is staggering, when the separations elsewhere made are taken into 
consideration. P. assimilana is cited as a synonym of rubricom, and 
franconia is cited as a variety of the latter, probably quite correctly. 
P. {Antarctia) vagans Bdv. has rufula cited as a synonym — quite 
correctly in my opinion ; but toalsinghami has no better claim to spe- 
cific rank, and is yet passed. 

Parasemia Hiib. is used instead of Nemeaphila, with planlaginu as 
type. Oeometrica is cited as distinct from petrom contrary to the 
opinions of all American entomologists; even its describer, Mr. 
Grote, placing it as a variety as far back as 1889. 

Haploa Hiib. is used for our American species referred to CaUi- 
morpha, the synonymy practically agreed upon by Mr. Lyman and 
myself being mostly rejected and nearly all the names given specific 
rank. Whether Mr. Kirby deems our work inconclusive or unre- 
liable does not appear. The only point he decides is that C laclata 
Smith drops in as a synonym of Tatiada cotisdta, and that perhaps 
may be conceded as correct. 

Under CaUirrwrpha, Mr. Kirby gives us our Epicallia virginalU, 
making it congeneric with C. domimUa L., the type of the genus. 
In Platardiay partherios and horealla appear as distinct species, and 
hyperborea Curtis, to which both have been referred as synonyms, 
does not appear in the genus at all. Yarroid and ronissa also are 
referred to this genus. 

Under Hypercompa Hiib. we find our Euprepui oaja and apulenta. 
Mr. Kirby here gives the Tentamen priority over Ochsenheimer's 
name. My opinion of the Tentamen has been elsewhere expressed, 
and I cannot follow Mr. Kirby here. 

Under Arctia we have villica as type, and one other species, none 
of our American forms being accredited to the genus. 

In Hifphorala Hiib. we find our Platarciia hyperbareay its supposed 
synonyms parihenos and borealis having been long ago disposed of. 

After an interval of foreign generic names we find Apantesis Wlk., 
to which most of the Arclia species of our list are referred : such as 
are not so found will be hereafter mentioned. Arctia parihetiiee is 
given specific rank and widely separated from saundersii, of which 
it is, I believe, a synonym ; indeed, the order of species here adopted 
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AMERICAN LEPIDOPTERA. 7 

ifl entirely unnatural, and without any base discoverable by rae. 
Stretchii is separated by shoMaensis from intermedia^ of which it has 
been referred a synonym. Shadaensia, by the bye, is credited to 
French instead of Behr., and quite correctly, for the characterization 
is by French, and the use of a mss. name suggested by another does 
not change the authorship. Other departures from well-established 
synonymy are numerous, and Mr. Kirby seems to have been quite 
arbitrary in his recognition or rejection of species. All of Mr. But- 
ler's names, baseless as most of them are, stand of course, since the 
types are in the British Museum, but why anna and persephone 
should be kept distinct when no American entomologist disputes 
their specific identity is puzzling, especially when nevademis and 
xncoTTupUiy which are related in much the same way, are classed as 
varieties. 

Under Orodemniaa we find qaenaelii with gelida as synonym, apc- 
dom as a good species, obliterata and cervinoidea. In CallarcHa we 
have omatay proanmay favariia and arizortensis. Under proxima, 
which is not credited to our fauna, we find docta, rnexicana and an- 
theola, as synonyms, correctly enough ; arizonensis should have been 
added. 

In Leptarctia the names are arranged according to French and 
Butler. 

Family IX, the Cymbidae, contains only one familiar name — Earixm 
obliquata Hy. Edw. It seems to be the only species in the family 
recorded from the New World, and the correctness of the generic 
reference may bear investigation. 

Family X is the Lithosiidse, with 228 genera not divided into sub- 
families. The first familiar name is genus 11, Hypoprepia, under 
which our species are arranged as we are accustomed to see them. 
Genus 12, Oigthene, contains all the names proposed for our forms, 
and specific rank is accorded to all. Genus 13, Pyralidia, replaces 
Byssophaga, as used in our liste, and deserta Felder, from Utah, is 
named as type. I do not know this species and question its distinct- 
ness from our other named forms. 

Genus 14 is Syaloscotes for fumosa Butler, and then there is a long 
array of genera without a familiar name until 92, Llthoda, is reached. 
Here we find argillacea with bieolor as synonym, and rubropicta. 
Why argillacea is preferred to bieolor does not appear : both names 
were proposed in the same volume of the same publication, but bi- 
eolor has, according to Mr. Kirby, twenty-four pages the priority, 
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8 JOHN B. SMITH. 

and is yet ranked as a synonym. In genus 122, Crambidia, we rec- 
ognize another acquaintance, and under it are pallida as type, and 
Lithosia Candida, coda and cephalica as other species. Grenus 1 26 is 
Eustixia Hiib., with pupula as type and sole species. This is un- 
doubtedly a Pyralid, and has been so referred by Prof. Fernald in 
the recent Check List. Genus 144 is CoAcinia Hiib., and among 
others we find our Emydia ampla under this generic name. Uteth- 
eisa is genus 147, containing among others our s[)ecies omairix, hella, 
venvMa tind ptilchella, all as good species; venuata Dalm. is an older 
name for j^ciom ; so Mr. Kirby says. Under Exihaphe Hub., genus 
163, we find our sp^es of Orocota, in which little change is ventured. 
Genus 166, Eudule Hiib., contains our Ameria texana and unieolor, 
and Crocota immacidata Reak. Grenus 179 is Pagara Wlk., with 
4mplex as type, and marina as synonym. I have shown, " Canadian 
Entomologist," xxiv, 134, that these are the same as Vaiie^ode^ 
clariLx G. & R., which Mr. Kirby makes genus 160 in the Arctiidae, 
placing it next to Eiichcetej*, The present location is much the better. 
Mr. Kirby is certainly in error in citing t^implex as the type of the 
genus ; venom was first described under the name, and simplex under 
another name is the type of Comacla. If venoi^a is really congeneric 
with the others, it makes no diflference which is selected, otherwise 
Comada has the right to recognition. Genus 182 is written Euphan* 
ejisa, and contains our species and two others. Clemetuna is genus 
190, and contains our species and one other from Brazil. Under 
Nydeola we have our species referred to Sarrothripa, I think that 
these s|>ecies are certainly entitled to family rank ; there is more 
differenct^ structurally between Nycieola and Lithosia than between 
the latter and Arctia. Eulithoda Hy. Edw., genus 199, is a Noctuid, 
as I have shown. To Noki 72 s[)ecie8 are referred, among which the 
four names credited to our fauna make a poor showing. In Argy- 
rophyeM, however, we have two of the three species, and under Le- 
hena, genus 210, we find our Xola irinoUda, minna, sorghiella and 
mdanopn. To the remaining genera no American species are re- 
ferred. 

Family XI, the Hypsidae, family XII, the Callidulidse, and family 
XIII, the Cyllopodidte are not represented in our fauna. 

In Family XIV, the iy\o\)tidiJd, Fhryganidiu cxtlijhrnica is the only 
species from our fauna. 

Family XV, the Xyctemeridse, are altogether unrepresented. 

Family XVI, the Liparidae, contains 180 genera, among which 
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American forms are sparsely represented. The first genus credited 
to the United States is number 9, Oingilia Wlk., with humeralis 
Wlk., as sole species and type. This is one of those unfortunate 
overlooked species that has never made its way into our lists; what 
it may be is unknown to me. In genus 22, Carama, we are repre- 
sented by cretata Grt. So in genus 61, Artaxa, we are cregdited with 
one species out of 61, and even this has a ? after the generic name, 
as if to question its right here. As there seem to be no other species 
known from the New World, perhaps the ? is justified. 

In Parogyia, genus 110, we make a better showing with eight spe- 
cies out of sixteen described. Mr. Kirby creditA6(m//Zava Pack., to 
locality ** Nonantum." It would puzzle some of our foreign friends 
to know where this place was if the name of the describer and place 
of description did not suggest the United States as the probable 
location. Apropos of this it may be noted that Mr. Kirby often 
gives for our American species only the localities given in the original 
description, so that as a guide to distribution within our fauna the 
catalogue is of little value. Thus under Lagoa, genus US, pyxidi- 
fera and opercularis are credited to Georgia only, and enspata to 
Massacliusetts only. Under genus 135, Dasychira, we have rosdi, 
groenlandica and lintneri from our fauna. Demos diversicolor Morr. 
and D. flavicomi» Smith appear under Colocada Ochs. Mr. Morri- 
son's species has long since been referred to Haderia, while my species 
is certainly a Noctuid, and is congeneric with coryli, Nerice Wlk., 
genus 147, also figures as a Liparid here. Cothocida nigrifera Wlk., 
genus 154, is a Crocota, as I have shown. In genus 157, Hypogymna 
morioy is credited to Europe and America, without specifying North 
or South. It is not known to me from our faunal region. 

Our species of Orgyia reappear in genus 164, under the term 
Noiolophus Germ., with antiquum as the type, O.fascelina being made 
the type of Ochsenheiraer's genus, to which we have nothing to refer, 
generically. Mr. Edwards' obliviosa appears as olivacea and a var. of 
leucographiis Geyer. 

In family XVII, the Heterogynidse, we are not credited with any 
species, and the entire family contains only one genus with three 
species. 

Family XVIII is the Psychidae, with 49 genera. Genus 2 is 
Oiketicm, in which we have two species. Genus 3 is Thyridopferyx, 
in which also we have two species. Under genus 8, Manatha Moore, 
we find M. edwardaii Heyl., from Texas ; a name heretofore unknown 
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to me as the species is at present. We also find under genus 25, 
Chalia rileyi Heyl., also from Texas, and equally unknown to me. 
Psyche is genus 32, and under this our four species form just one-fifth 
of the whole. Platcecetieiis is genus 33, with gloveri as type, and one 
other species. For EiUheca mora Grt., accidentally omitted from my 
list, Sapinella, genus 45, is proposed, Mr. Grote's name being preoc- 
cupied, and the same fate befalls Psefudopsychs Hy. Edw., for which 
we get (Edonia Kirby. The genera Lacosoma Grt., and Perophora 
Harris, are referred to the Drepanulidae by Mr. Kirby ; perhaps 
incorrectly. 

Family XIX is the Limacodidse, with 106 genera. Not till we 
get to genus 33 do we strike a familiar name, and then we find Li- 
macodes beutenmuUeri Hy. Edw., under JSemyra Wlk. Genus Pho- 
beinim Pack., or Phobetron Hiib., as under the rules it should be 
written, contains pitheeium, hyalinum^ nigricans and tetradactylus ; all, 
save the first, long since placed in the synonymy. Genus 10, Adoneta, 
contains our species only. Under Etdi7nacode8 we find scapha Harr. 
Nochelia and Empreiia are genera 52 and 53, respectively, each with 
the single type species only. Under Sibine H.-S. we find referred 
with a ? the Limacodes ephippiatm of the Harris correspondence. 
This is obviously Empretia stimulea, and very well characterized ; but 
I have no memorandum that it has ever been definitely referred into 
the synonymy. Parasa is genus 67, and contains 54 species, only 
two of them from our fauna. Varina omata, which follows next 
after, has been removed from this family by Mr. Dyar, whose recent 
papers on this family Mr. Kirby has used in the appendix to sup- 
plement his text. Euclea and Monoleuca are genera 69 and 70, re- 
spectively. Under Emlea we find viridiclava Walk., from Massa- 
chusetts — a name unfamiliar to our lists. Referring to Walker's 
description we find that no locality was there given, except a ?, and 
perhaps the Massachusetts locality by Mr. Kirby is an error. Isa 
Pack, is said to be preoccupied, and Sosioifa Kirby is proposed to 
replace it. Next after this comes Tortricidia, in which flavula and 
pallida are given specific rank, and to which the undetermined Li- 
macodes ferrigera Wlk. is added. Kronea is genus 82, and contains 
our species only. Our species of Livxacodea appear under Apoda 
Haw., and Limacodes is made a synonym and not used for any ag- 
gregation of species. Whether under such conditions we can use the 
family term Limacodidse, there being no genus LimacodeSy is perhaps 
a question. Personally, I would regret the change, as I regret the 
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chaijge from the well and universally known Limacodea to Apoda, 
Several of the species under the typical name in our lists are else- 
where referred; but no synonymical changes appear. SisyroBea 
(wrongly written Slcyrosea) contains the species inomata, nasoni and 
ncde. It has been shown that inomata is the type of Isa, and not 
textula H.-S., though as the name is preoccupied, Mr. Kirby's solu- 
tion may be accepted. Evde has been referred as a synonym of 
nasoni. Under Pachirdiay genus 90, ocellcUa and nigopuiidaia appear 
as good species, though they have been referred to the synonyniy. 
Under Lithacodea we have /oscio/a, laticlavia and rectilinea, referred 
to Limcodes in my list, and flexuosa^ ccesonia and graefiiy there re- 
ferred to Heterogenea, The generic reference in my list may be in- 
correct, but graefii and flexuoaa have been referred as synonynis of 
textula H.-S. Under Heterogeneay shtirtleffii appears as sole American 
species. If it is really the same as ccesmiiay and the latter is really 
a LUhacodes, this leaves us no representative of this old world genus. 
Family XX, the Notodontidse contains 202 genera. Genus 12, 
IModonta, with hydromeli as type and sole species, is the first name 
in our lists. Heterocampa follows, containing our species with two 
exceptions, elsewhere referred to. H. trauvelotii is given specific rank, 
though it has been referred as a variety of obliqua^ and marinay also 
given as a species, has been placed as a synonym of unieolor. Under 
(Edemada we have the species usually in our lists, and in addition 
the Dryocampa riverdi Behr. and Edema semirufescetis Wlk. The 
latter was referred to Schizura unicornis many years ago by Grote 
and Robinson, as I believe, correctly. Schizura is genus 23, and 
contains all our American species; humilis and edmanddi having 
specific rank, though they have been referred as synonyms to uni- 
comis. Genus 25, Saligena Wlk., with its single species personata, 
has been long ago referred as a synonym of Raphia frater Grt. 
Seirodonta follows, and contains only the typical species. Haiima 
Wlk., is next, with semirufescens Wlk. as type, and Dasylophia an- 
guina and interna as other species. I have, from an examination of 
the type, referred (Can. Ent. xxiv, 35) H. semirufescens to Schizura 
unicornis and the species of Dasylophia are certainly not congeneric. 
By a lapsus calami I wrote the name Hatuna in my original note and 
so it was printed. Dasylophia must assuredly be restored. lanassa 
lignicolor is type of its genus, and Edema iransversata is referred to 
it as a synonym. I have examined the type and have referred it to 
EUida gelida Grt. in Can. Ent. xxiv, 135. Genus Symmerista Hiib. 

TRANS. AM. KNT. SCO. XX. PEBKUABY, 1893. 
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is number 84, and has as type S. albicoata Hiib. This species was 
figured by Hiibner as European, and was said by Treitschke, v, 2, 
lt)7, to be albifrana H.-S., with an erroneous locality. Mr. Dyar 
seems to think it a good species, and that it may not even be congeneric 
with albifrons. I do not know it. Edema contains of American 
species, besides those in our list, ohliqaa Wlk., and phtgiata Wlk. 
The former has been placed in the synonymy among the Noctuidse ; 
the latter was referred to Parorgyia by Messrs. Grote and Robinson 
from an examination of the type. Genus 41 is Stretchia Hy. Edw., 
with pludiformis as sole species and type. As far back as 1882, Mr. 
Grote referred this genus to the Noctuidae and as a synonym of 
Perigrapha. Acherdoa (not Acherdes^ as Mr. Kirby writes) /erran'a 
has been referred as identical with Variitn omata Neum. (Can. Eut. 
xxiv, 135), and is surely not a Notodoniid. It is pleasant to find Mr. 
Kirby wrong and myself right in transcribing, once in a while; the 
boot is too often on the other leg. I realize too well the absolute 
impossibility of getting so vast a body of names rightly written, 
to make it a subject of criticism. Certila flexuoaa I do not know; 
it is one of the undetermined Walker species. Hyparpax, genus 
82, contains our species only. Psaphidia Wlk., with resumena as sole 
species and type, is a noctuid. My catalogue of this family is in the 
printer's hands and I cannot say from recollection what species it is 
a synonym of In Cerura, dneroides and Candida are both given 
specific rank, and bicuspis is not credited to America. Under Pan- 
thea we find leucamelcena Morr., which has been for many years re<;- 
ognized as a synonym of Audela acronyctoides Wlk., and so appears 
in Mr. Grote's list of 1882. The genus is certainly noctuid, by the 
bye, and we have a number of species fully referable to it. In Olu- 
phlsia, all our species appear as listed ; iearlii has been referred to 
Bombyda long since and septentrionalis Wlk., here given specific 
rank, has been referred, though with a ? to trilineata by Mr. Grote. 
Thaumetopcea Hiib. replaces Cnethocampa Steph., and here we find 
grUea Neum. EUida gelida Grt. appears under genus 117 ; as al- 
ready stated, transi^ersata Walk, must replace the specific name. 
Under Notodonta we have dragxda, basitriens, simplariay plagiata and 
notaria of our species. The latter has been referred to Lophopteryx 
elegaiu Strk. Lophodonta contains only the species of our list. 
Ochrostlgma Hiib. replaces Drynohia Dup., and tortuosa Tepp. ap- 
pears under that name. Under Lophopteryx our two species appear, 
and to elegant Strk., var. a, orma Strk., is added. No change ap- 
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pears in Pheosia, Melanopha Hub., Tentamen, replaces Ichthyura 
Hiib., Verzeichniss, and under that name our species are listed. 
Falla is given specific rank, and so is indentata^ else no change is 
made in our species. Apicalis is credited to Walker instead of to 
Barnston, and Mr. Kirby has consistently so credited all the species 
described by Walker from Barnston' s catalogue names ; correctly so 
in my opinion. In DaUma, genus 153, no change is made, and the 
genus contains our species only. Nadata contains three species beside 
those from our fauna ; all Asiatic. No American species of Nydalea 
appears, though Mr. Grote has described an N, indiancR referring it 
to the NoctuidsB near Cucullia. From a casual examination of the 
type it is much nearer to Bombycia. As an ending to the family 
there appear 23 genera described by Walker, all save one with a 
single species only, and all either from Brazil or Sarawak. Whether 
they are all so intimately related, or whether Mr. Kirby found it 
impossible to place them more definitely does not appear. 

As Family XXI, appear the Sphingidse sandwiched in between 
the Notodontidse and Bombycidse. This is quite out of the accepted 
course, but I am not prepared to say that it is indefensible. The 
question of arrangement offers so many opportunities for individual 
judgment, as it is universally admitted that no linear arrangement 
can truly express all relationships, that almost any arrangement can 
be defended; six subfamilies with 116 genera are recognized. At 
the head come Macroglossinse with Hemaria Dalm. as first genus. 
All our species are included under this term and nearly all the 
names are given specific rank. As to some of the forms where the 
synonymy is in dispute, this course was perhaps the safest, but in 
other cases I do not understand why Mr. Kirby ignored the conclu- 
sions reached in my monograph of the American species. Under 
Lepisma only flavofaadata and ulalume are included. I have shown 
that it is much wider in its application in our fauna. Under AeHo- 
poK, neither tantalus nor fadus are credited to our fauna. Euproser- 
pimi8 is used for phcetan and euterpe, and Dieneces Butler for clarkiw 
and circcB. Why eight genera, quite different in structural charac- 
ters, should be placed between these genera and Lepisesia, is a mys- 
tery to me. Under Perigonia we find tacUa Druce, from the United 
States. It is unknown to me. Thyreua is marked preoccupied, and 
Sphecodina Blanch, is used instead, with abbotti as type. Amphion 
nessiis and Deidamia inacripium are both monotypic from our fauna. 
OaurcB and Juanita api)ear in Plerogon, 1 have shown that the 

TBAN8. AM. ENT. 800. XX. FBBBUARY, 1893. 
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genera last cited (except Pierogon) are structurally distinct from the 
typical Macroglossinse, and that they cannot rensain united with it. 
Unzela japix \s credited to America simply. I am not aware that it 
occurs in our fauna. Triptogon is used for Enyo, marked preoccu- 
pied, and neither lugubna nor camertu^ are credited to our fauna. 

The ChoerocampiniB are Subfamily II. Thereira Hiib. is used for 
Ckcei'ocampa, and out of 115 species our fauna is credited with two 
only, and one of these — prociie, does not belong to us. Deilephila 
contains tWo species from our fauna, and one of these is galii, var. 
intermedia Kirby, to which chammtierii is cited as synonym ; prob- 
ably correctly. Dupo Hiib. is used for vitis, linnei and typhon, while 
in Philampelm we find patidoruSy and in Pholm, achemoti. This is 
certainly extreme, for, while we may admit difference between Dupo 
and Philampelm, achemon and pandorus are so closely allied in all 
stages that generic separation becomes simply absurd. Carried out 
consistently on the same basis it would be almost impossible to get 
more than two or three species into any genus. Argexis labnisecc is 
not credited to our fauna, though it has been in our lists for years. 
To Darapsa is referred versicohr Harr. Ampdojthaga is confined to 
Asiatic species, and chcerilus and myron appear in Everyx. 

Subfamily III is the Ambulicinse, in which we find Pachylia Wlk. 
P. ficHS is not credited to our fauna, but P. lyncea Clem., from Texas, 
appears as a good species. 

Subfamily IV, the Sphinginae, begins with Diludia, which contains 
hrontes as sole species from our fauna. Daremma contains vndulosa 
as type, hagenii and caialpce, all from our fauna. Mr. Kirby does 
not seem to have recognized the close affinity between these species 
and amyntoVy for he places the latter 14 genera further on. Dolba 
has our species as type, and one other from Mexico. Cocytius Hiib., 
Verzeichniss, has antceus as type, Amphonyx sinking into the syn- 
onymy. The species is not credited to our fauna. Under Phlege- 
thontiiu'i we find aexta Joh. as type, and this is our Sph. Carolina. As 
other species we have rastica, credited to America simply ; dalica, 
credited to Canada, and which has been referred as a form ofriiMica; 
lycoperaici, which has been referred to Carolina; quinquemaculata 
and cingnlala, var. decolorata. Under Sphinx, oreodaphne is given 
specific rank, leucophc^ta is credited to Texas, lugens is not credited 
to our fauna, andromedce is marked from Georgia to Honduras, as a 
good species, utahensis is given specific rank, vashtiy vaticoiiveren^is 
and albe^cen^'i are all made good species, and we find a »S. ? capreoliis 
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Schauf., from Verraont I Oargantuay with eremitua as type, is pro- 
posed for that species, eremUoides, gordius and luscUiosa. Mr. Kirby 
seems to have overlooked the fact that Mr. Grote, ten years ago and 
more, referred Mr. 8trecker*s species to lugens. Under Hyloicus we 
find mniptri Strk. as a distinct species ; plebeian dollii, coloradun, 
seqimct, drobi and cupresd. Under Lapara we still have homhy- 
coides Wlk. as sole species and type. ChloBnogramma lias jasminearum 
as type and only species, and Ceratomia, with amyntor, is in the same 
case. Ellema contains our species only, and Exedrium has still only 
one species. IHlophonota elloy cenotma, melancholica and laeriaruBy 
are all credited to America simply, though they are mostly confined 
to a very limited part of it. Obacura on the other hand, though it 
occurs in our fauna, is credited only to Mexico and the Antilles. 
Under Caviethia we have grotei only, and under Anceryx only ed- 
wardsii. 

The Manducinae, Subfamily V, contains only Manduca Hub., 
Tentamen, which replaces Acheraniia Ochs., and this is unrepre- 
sented in our fauna. 

Subfamily VI is the Smerinthinse. Marumba Moore is used in 
place of Triptogon, marked preoccupied, and we are given three 
species: modestay imperator and cablei. The latter "species" one 
would suppose had certainly not a leg to stand upon, and why Mr. 
Kirby gives it unquestioned specific rank here is inexplicable to me. 
Under Smerinthus we have vancauverensis and ophthalmicus, while 
under Ensmerinihus we have cermi and astarie, though I have shown 
that they are all but geographical races of one species. Geminatus 
is given as distinct from Jamaicerma under the same generic term, 
and here, too, we find myopSy a species which I have shown to be 
structurally distinct. In Faonias we have exccecata as type, and 
pavonina Greyer as other species. To Calasymbolus, aatylus is referred 
as type, and one other species, oeukUay from Mexico, is given a place 
here with a ?. In Qressonia we find juglandis, hyperbola, robinaonii 
and pallem, all as good species. Finally, tailing off the list, we 
have Ardanotus lucidus. After such an review of the Sphingidse, 
a sort of helpless feeling predominates. Is there any use of writing 
monographs, lists or synopses when they seem to be unused or re- 
garded as of no avail by such men as Mr. Kirby ? To say nothing 
of the almost entire disregard of nearly all the original synonymy 
proposed by me in my monograph of the family, even old, accepted 
synonyms, established by Mr. Grote are not adopted in all cases. 

TRAN8. AM. BNT. BOC. XX. FEBSUABY, 1893. 
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Not even for localities are our lists used, much less are our other 
publications referred to in matters of distribution. Demonstrations 
of structural identity or differences go for nothing. The races of 
Smerinihiui cerysii are separated generically, while species very dif- 
ferent in structure are associated. 

To the Bombycidse, Family XXII, only 28 genera are referred, 
and the first of these, represented in our fauna, is Bomhyx with mori 
as type: I am glad Mr. Kirby has so typified the old Linnaean 
genus, 'i'he only other species from our fauna is Thauma rihis Hy. 
Edw., only species of the genus. 

Family XXIII, the Drepanulidse, contains 31 genera, 17, or more 
than half of them, monotypic. Peraphora, with 25 species, is re- 
ferred here, our fauna credited with one name only, which, however, 
typifies the genus. Oreta Wlk., supplants Dryopteris Grt., and our 
species are here listed : margitiata is here given as a synonym of 
rosea f instead of a variety, as it stands in our lists. Lacosoma, with 
chiridota as type and only species, is also referred here. Under 
Platypteryz, our species appear without change, save that fasclata 
Steph. is referred to "N. Aroer.?**; it is quite likely that the ? is 
justified. The Frwnia hilineaia of our lists reappears here in Fal- 
carta Haw., and that ends our representation in the family. Scanning 
the association here made, rather closely, leaves it an open question 
whether superficial resemblances rather than structural characters 
have not been too much controlling. 

Next follows the family Ceratocampidse, and in Anisotay which 
heads the series, we find our three species unchanged, two of them 
referred from Georgia only, the third from America. Dryocampa 
follows, with rabicnnda as type, and six other species fronj Central 
and South America. Sphhigicampa contains our 8|>e(!ies <mly, and 
var. imrrmculxita Jewett is missing. Quadrilineata and alholineata 
by the bye, are credited to Mexico only. Cltheronia Hiib. and Ea- 
cles Hiib. are united, and our species otherwise are unchanged. 
Coloradla ends the series. Omitting the last, the family is a sharply 
limited one. I confess that I would have hesitated about uniting 
Eaeles and Citheroniay but am not prepared to say the union is not 
justifiable. It is only surprising to find it made by Mr. Kirby, who 
elsewhere finds no difficulty in separating much more nearly allied 
forms. 

To Family XXV, the Saturniidae, 68 genera are referred. Under 
Attacus we find cinctiiSy from Arizona, and erycliia Shaw, as doubt- 
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fully Texan. Erycina is an older name for splendidus, according to 
Mr. Kirby. Under Philommia, used for a section of Hiibner's 
Samia, we find cynthia, which is credited to Java only, though it has 
been on our lists for years. Mr. Kirby has in some other cases given 
only the original home of a species and not the localities in which it 
has been accidentally introduced or domesticated. Samia Hub. is 
given cecropia as type, and Columbia, gloveri and califarnica as other 
species. The last name justly replaces ceanothi Behr. In Callosa- 
mia we find calleta, promethea and angulifera. This separation of 
the species, which I have united under the term AUo/cus, is perhaps 
justifiable when the fauna of the world is considered, though I con- 
fess I rather doubt the possibility of sharp definitions for all of the 
generic terms. Under Telea we have polyphemus as sole species and 
type. Luna appears under Tropceay and next to it we find T, rom 
Ross, from Toronto. It is extremely unlikely that this name refers 
to a distinct species. I have not seen the " Cat. Lep. Can. p. 5, note 
(1872)," where it is said to be described. Under Satumia we find 
our galhina, but it is credited to Mexico only. CaUmLtumiia, with 
mendoeino as sole species and type, is separated from it by six foreign 
genera. Automerw Hiib., is used to replace Hyperchiria for 77 spe- 
cies, among which our few American names are scattered. LUIith 
Strck. is given specific rank. Of Hyperchiria, proper, we have no 
species. Hemileaca is an American genus, and all but four of the 
species belong to our fauna. Nevadenms is given specific rank, and 
hualapai, tricolor and sororius, are referred to Euletwophceus. E. 
neumoegeni is referred to Argyrauges. In Pseudohazia, nuttali is given 
specific rank ; pica is made a synonym of hera instead of a variety 
of eglanterina, and inarcata is made a variety of eglanferina instead 
of hera, as its describer thought. It is to be regretted that Mr. 
Kirby did not accept my limitation of the Saturniidae to those fornis 
in which the antennae have two branches or pectinations to each 
joint. If structural characters are to be regarded as having any 
value at all in the Lepidoptera, this character is certainly as strong 
a one as occurs in the order. 

Family XXVI is the Lasiocampidse, with 148 genera. Not until 
we reach genus 85 do we find any familiar names, and then, under 
Phyllodesma Hiib. we find the species we have as Gastropacha in our 
lists. G. oceideniis Wlk. is here referred as a synonym of amerieana, 
which I am willing to accept as correct. Roseata Stretch is u.«ed 
instead of mildei Stretch, and here I cannot follow Mr. Kirby. On 
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plate iv, fig. 12, of Mr. Stretch's work, a species is figured which, id 
the sheet of explanations, is called G, roseata N. S. No such spe- 
cies is described, but on p. 113 is described, at length, G. mildeiy and, 
after the name, the reference is to PI. iv, fig. 12. There is no sort 
of doubt that Mr. Stretch intended mildei as the name of the species, 
and that roseata was a mere tentative term unfortunately used in the 
explanations. I do not think that this constitutes such a character- 
ization of the species as will prevent an author's changing the name 
in the first description, even though the plate is issued a month be- 
fore the part containing the description appears. P. alascenm 
Stretch also appears in the list. Mr. Stretch never described any 
such species if his language is to be trusted. In comparing his 
mildei with allied species he speaks of 0. alasceTisis Pack., and says 
his species is not " uniformly dark brown * * * etc.,*' quoting from 
some other publication. As a matter of fact, alascensis was never 
sanctioned by any description, and has no existing type. The name 
has no rightful place in any list. Carpinifolia Bdv. is also given as 
a synonym of americana, and Mr. Kirby thus goes further than any 
American author has yet done to my knowledge. To Oloveria are 
referred the species of our list and some Mexican forms. Genus 100 
is Heieropacha, with rUeyana as sole species and type. Under Clmo- 
campa no change has been made in our species. Artaee has piine- 
tisiriga as type, rubripalpis Feld. as variety, and cUbicans as other 
American species. By an error of date I was induced to give 
Felder's name priority in my list; it must be as Mr. Kirby has it. 
Onr species of Tolype are unchanged. Ap(Uelodes appears in this 
family quite out of place ; and finally we have Acronydodes insig- 
nata Hy. Edw. credited to Arizona. It was described from Mexico. 

The PinaridsB is a small family which is not represented in our 
fauna. 

Family XXVIII is the Zeuzeridae, Mr. Kirby rejecting the term 
CoMmis in favor of Trypanm Ramb., because Cosaits had been pre- 
viously used as a specific terra. It is |>erhaps questionable whether 
this will be followed by lepidopterists generally. Qiiadrina diazoma 
heads the family, and Trypanus {Cosm^) is genus 4. All the species 
of our list are found here, but some changes are introduced. Cossm 
macmurtrici Peale is written macniurtrei Guer., dating 1829. Peale 
is not cited, but I believe that 1857 is the date of his opm; which 
determination is correct, 1 do not know. 

C. undosiis Lint, is wrongly written nodosus. Nanus Strck. is re- 
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ferred to Prionoxydus. In Hypopta we find our species unchanged. 
Prionoxydus contains our species and piger from Cuba. Cossula 
basalis appears in genus 21, in the ful] glory of its synonymy, generic 
and specific. Under Zeiizera we ftnd canadensis H.-S. and dedpiens 
Kirby. The latter name has as synonym Hepialus pyrimis Fab., 
Zemera pyrina Wlk. and Machesney. Mr. Kirby seems to consider 
that our species is not the same as the European form, and therefore 
names it, giving N. America as the habitat. I believe that Mr. 
Kirby is mistaken. The insect has been carefully compared with 
European specimens by competent entomologists and has been de- 
clared identical with' them. It is still so limited in distribution, and 
its history since its appearance here is so well known, that its recent 
introduction is a matter scarcely questionable. It would be inter- 
esting to have Mr. Kirby point out the differences between the spe- 
cies. It is curious that Z. canadenms should not have been redis- 
covered by the many good Canadian collectors, and it raises a 
suspicion that the locality may have been erroneously given. 

Family XXIX is the Hepialidae, and the last of the series. The 
typical genus heads the list, and contains a large proportion of our 
species. Carntis is not credited to our fauna, and Walker's identifi- 
cation of the species from Hudson's Bay Territory may easily have 
been incorrect. All the varieties in my list, save motUantis Stretch, 
are here given specific rank. ArgenteomactUatus, argentatus, quadri- 
guttaius, purpurascens and thule^ are referred to Sthenopis, and in the 
other genera no species from our fauna appear. 

In its entirety Mr. Kirby's work is worthy of the highest praise. 
I have noted no important omissiims and very few errors of any 
kind. Mr. Kirby shows a remarkable acquaintance with entomo- 
logical literature — an acquaintance in which no one who has not 
access to the vast wealth of the London libraries can hope to rival 
him. To the working entomologist the work is indispensable, and 
a very godsend. In typography and general get up, it leaves little 
to be desired. Mr. Kirby has apparently been at great pains to iix 
the types of genera, and in most cases his conclusions will have to 
be accepted. In the adoption of the Tentamen names I must de- 
cline to follow him ; but I have long felt that many of the Verzeich- 
niss names must come to be used in time. A serious fault in the 
work is, that it is not possible to learn from it what synonymy is 
original and what is adopted. As a guide to distribution, it is use- 
less, except in the njost limited way. No pretence to conipletenetss 
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of bibliography is made, but a reference to fauna! monographs of 
families or groups would have added greatly to the value of the 
work and would not have taken much more space. As authority 
for specific rank it must be very cautiously used, in our fauna at 
least. With the family groupings, or rather the grouping of genera 
into families I disagree entirely. No series of insects affords better 
opportunities for family divisions on structural characters than do 
the Bombyces, and, to our shame be it said, in no series is the classifi- 
cation so utterly superficial, so completely at variance with all scien- 
tific bases than just here where the work is easiest. I do not believe 
that more than half a dozen of the twenty-nine families accepted are 
capable of clean scientific definition. This is not Mr. Kirby's fault 
of course ; it is, however, disappointing that the catalogue not only 
makes no advance in the matt^f of classification, but does not even 
accept sharply limited groups where they have been so well defined 
that recognition is easy. I realize, of course, that Mr. Kirby could 
not in all cases make even a good guess at the real location of some 
of the described forms; but this does not aflTect the criticism made, 
since the bad associations occur also among forms well represented 
in the British Museum. 

To bring out somewhat more sharply the contrast between Mr. 
Kirby's work and the arrangement adopted in my recent list, which 
embodies the results attained by American students, I give in serial 
form the species credited to our fauna as they stand in the catalogue ; 
while to show, in a measure, the proportion of our own forms to 
those of the world, I retain Mr. Kirby's numbering to families, 
genera and s[)ecies. 

Family I. CASTNIID^. Family IV. AGARISTID.E. 

Genus 17. PSBUDALYPIA Hy. Edw. 
Genus MBOATHYMU8 Scudd. ^ 

1. crotchii* Hy. Edw. 

1. yucc»» Bdv. Lee. ^^^ ^,^^^^ „ ^^ 

2. cofaqulStrk. 

3. neumoesrenl Hy. Edw. Genus 18. ALYPIODB8 Grt. 

1. crescens* Wlk. 
Family II. COCYTIID^. Alypiagrotei Bdv. 

Not represented. Alypiodes flaviUngnit Grt. 

Genus 19. ANDBOLOMA Grt. 

Family III. URANIID^. j. lorquinii* G. A R. 

Not represented. 2. maccullochil Kirby. 
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3. rldinfirsil Grt. 

4. simlUs Stretch. 

edwardsii Bdv. 

var. conjuncta Hy. Edw. 

5. brannanl Stretch. 

Genus 20. ALYPIA Hub. 
1. octomaculata Fab. 
quadriguHtUia Hub. 
Zygxna himaculata Gmel. 
matuta Hy. Edw. 

3. albomaculata Stoll. 

octomemuUUis Hub. 
Agarista octonMculata Latr. 

4. wlttfleldi Hy. Edw. 

5. lanertonii Ck>np. 

6. hudsonica Hy. Edw. 

7. mariposa Grt. A Bob. 

var. lunata Stretch. 

8. dipsaci Grt. A Bob. 

9. sacrament! Grt A Bob. 

Genus 22. P8YOHOMORPHA Harr. 
1. epimenls* Drn. 

Genua 23. BUBDWABD8IA Grt. 
1. brilllans* Neum. 

Genus 27. COPIDBYAS Grt. 
1. grloveri* Grt. A Bob. 

Genus 28. FENABIA Grt. 
1. sevorsa* Grt. 

Genus 29. BUTHISANOTIA Hiib. 

1. unlo*Hub. 

2. srrata Fab. 

assimilu Bdv. 

3. brevipennis Stretch. 

5. sanctee Johannls Wlk. 

Genus 30. OIBIS Grt. 
1. wllBonii* Grt. 

Genus 35. MBTAOARISTA Wlk. 
3. sabulosa Bdv. 

Family V. CHALCOSIIDiE. 

Not represented. 



Family VI. THYMARID^. 

Not represented. 

Family VII. ZYGiENID^. 

Subfamily 1. Anthbooebin^. 
Not represented. 

Subfam. 2. ADSoiTiNiE. 

Genus 9. TANTURA Kirby. 

1. majuscula* Hy. Edw. 

2. parvula Hy. Edw. 

Subfam. 3. ZYG^NiNiE. 
Not represented. 

Subfam. 4. THYBETiNiE. 
Not represented. 

Subfam. 4. PHAUDiNiE. 
Not represented. 

Subfam. 5. Pybomobphin^. 

Genus 66. AOOLOlTUUS Clem. 

1. falsarius* Clem. 
sanbomi Pack. 

Genus 67. HARRISINA Pack. 

1. coraoina Clem. 

2. tezana Stretch. 

3. americana* Gu6r. 

4. australis Stretch. 

5. metaUica Stretch. 
9. nlgrrina Graef. 

Genus 68. TRIPROOBIS Grt. 

1. amithsonianus* Clem. 

2. martenU French. 

3. aversus Hy. Edw. 

Genus 72. PYROMORPHA H.-S. 
1. dlmldlata* H.-S. 
perlucida Clem. 
3. fusca Hy. Edw. 

Genus 73. L.YOOMORPHA Harr. 

1. pholus Dru. 

3. desertus Hy. Edw. 



* Indicates that the species is the type of the genus. 
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4. centralis Wlk. 

6. constems Hy. Edw. 

7. rata Hy. Edw. 

10. latercula Hy. Edw. 

12. palmeri Pack. 

13. mlniata Pack. 

14. coocinea Ily. Edw. 

Oenos 74. ANATOLMI8 Pack. 

1. arrotei* Pack. 

2. fulgrens Hy. Edw. 

Subfam. 7. EucHROMiiNiE. 

Oenos 82. SYNTOMBIDA Harr. 
12. Ipomeee Harr.« 
ferox Wlk. 
euAerpt H.-Sch. 

Genus 83. DAHANA Grt. 
1. atrii>©nnl8» Grt. 

Genus 97. PHYLiIjCBOIA Gu6r. 

5. texanus Grt. 

plumipes Wlk. 

Genus 105. BRBUOA Wlk. 
1. party i H.-Sch. 

Genus 110. DIDASY8 Grt. 
1. beleeGrt.* 

Genus 123. COSMOSOMA Hub. 
24. augre* L. 
omphale Hub. 

Subfam. 8. TKiCHURiNiE. 
Not represented. 

Subfara. 9. ANTiCHLORiNyE. 

Not represented. 

Family VIII. ARCTIID^. 
Subfam. 1. Charii)IIN.f.. 

Genus 2i». NELPHB H.-Sch. 

6. Carolina Hy. Edw. 



Genus 37. SCEPSIS Wlk. 
1. arravls Hy. Edw. 

4. folvlcollls* Hub. 

Bemidiaphana Harr. 

packardii Grt. 

var. pallens Hy. Edw. 

5. matthewi Hy. Edw. 

6. wrifirhtli Stretch. 

7. edwardsU Grt. 

Subfam. 2. Ctenuchin^. 

Genus 40. CTBNUOHA Kirby. 

1. vlrgrinlca* Charp. 
latreillana Kirby. 

Genus 41. OOMPSOBBHTM Blanch. 
1. crebsonanum Grt. 

Genus 42, BUCTBNUCHA Grt. 

1. ochroBcapus Grt. A Boh. 

corvina Ed v. 

2. mnltlfarla* Wlk. 

rubroaeapus \\ Bdv. 

3. nibroscapus Men. 

WfiUinghami Hy. Edw. 

4. brunnea Stretch. 

5. sanerulnarla Streck. 

Genus 43. PYOOCTBNUCHA Grt. 

1. roblnsonli Bdv. 

2. harrtsil* Bdv. 

pyrrhoura Hulst. 
7. funerea Grt. 

Subfam. 3. PKRicopiNiE. 

Genus 51. ONOPH-ffiLA Wlk. 

1. vermlculata Grt. A Boh. 
sequinoctialis || Bdv. 
var. contlnua Hy. Edw. 

3. dlscreta Stretch. 

arizonse French. 
morrisoni Dnice. 

4. latipennis Bdv. 

hopfferi Grt. & Rob. 

6. clappiana Hoi I. 



* Indicates that the species is the type of the genus. 
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Subfam. 4. pH.ffXK)PTERiN^. 

6eDU8 88. AliBXICLiBS Grt. 

1. aspersa* Grt. 

Genus 91. THEAGBS Wlk. 
3. ? laqueata Hy. Edw. 

Genus 105. BUP8BUDOSOMA Grt. 

2. floridum Grt. 

Genus 113. LOPHOCAMPA Harr. 

4. aerasstsll Pack. 
califomiea Wlk. 
angidifera Wlk. 
8alici8 Bdv. 

var. alnl Hy. Edw. 
o. maculata Harr. 

fulvofiava Wlk. 

gHttifera H.-Sch. 
6. carysB* Harr. 

anntUiffueia Wlk. 

porphyria H -Sch. 
16. arsrentata Pack. 

18. sobrina Stretch. 

19. scapularis Stretch. 

20. ingrene Hy. Edw. 

21. occidentalls French. 
22 BUbalpina French. 

Genus 114. BUHALISIDOTA Grt. 

5. longra Grt. 

6. pura Neum. 

Genus 115. HAU8IDOTA Hub. 
2. davteU Hy. Edw. 

5. labecula Grt. 

6. edwardsli Pack. 
iranalucida Wlk. 
quercu8 Bdv. 

8. tessellaris* A. A S. 

atUiphola Walsh. 

harrisii Walsh. 
12. mixta Neum. 
25. minima Neum. 
33. trlffona Grt. 
43. dnnamomea Bdv. 
46. Bigrniflcans Hy. Edw. 
49. ambiffua Stretch [Strck.]. 

bolUri Hy. Edw. 



Genes 119. EOPANTHEBIA Hub. 
13. semiettli Lint. 
37. ceeca Strck. 
39. ocularia* Fab. 

aeribonia Stoll. 

oculatiiHma S. <& A. 

chryaeit OH v. 

eunegunda Bean v. 

ab. confluens Oberth. 

var. denudata Sloss. 
53. reductaGrt. 

Genus 121. JBMBLIA Kirby. 

1. roseataWlk. 

Genus 122. ABAOHNI8 Geyer. 

2. picta Pack. 
7. zuniSchaas. 

Subfani. 5. Spilosomatinj?. 

Genus 140. ANTARCTIA Hub. 
12. beanii Neum. 

var. fUscosa Neum. 

Genus 142. B8TIOMBNB Hub. 

I. acreea Dru. 

var. caprotina Dru. 
pseuderminea Harr. 
califomiea Pack. 
packardii Schaupp. 
menthastrina Mart. 

3. permaculata Pack. 

nigroflava Graef. 

4. albida Stretch. 

5. dubia Wlk. 

6. niobe Strck. 

Genus 143. SPILOSOMA Steph. 

7. virffinica Fab. 

8. prima Sloss. 

10. latipemie Stretch. 

II. vestalis Pack. 
12. antierone Strck. 

Genus 151. HYPHANTRIA Harr. 

1. cuoea Dru. 

punctatisaima A. <fc S. 

2. toxtor* Harr. 

Candida Wlk. 

3. punctata Fitch. 



• Indicates that the species is the type of the genus. 
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3. tricolor Stretch. 

4. eavesii Stretch. 

Genus 179. PHBAGMATOBIA Stepb. 
4. rubricoBa Harr. 

aaHmilatiM Wlk. 

var. ft'anoonia Sloss. 

rubieundaria Clem. 
12. varans Iklv. 

pieridU Hy. Edw. 

rufula Bdv. 

punctatu Pack. 

var. proDa Hy. Edw. 

15. rubra Neum. 

16. walsinffhami But!. 

Genus 190. PABASBMIA Hub 

3. petrosa Wlk. 
var. cespites Grt. & Bob. 
var. clchoril Grt A Rob. 

4. STdometrica Grt. 

5. ffeddesi Neum. 

6. selwjmli Hy. Edw. 

7. modesta Pack. 

8. scudderii Pack. 

Genus 191. HAPLOA Hub. 

1. conscita Wlk. 
lactata Smith. 

2. vestalls Pack. 

3. fulvicosta Clem. 

4. Carolina Harr. 

5. clymene Brown. 
interruptomarginata Beau v. 
comma Wlk. 

6. contierua Wlk. 

7. colona Hiib. 
clymene Esp. 

8. re versa Stretch. 

9. suffusa Smith. 

10. lecontei Guer. 
leucomelns H.-Sch. 

11. militaris Harr. 

12. conflnls Wlk. 

13. confusa Lym. 

Genus 196. CALUMORPHA Latr. 
11. virgrinalls Bdv. 

var. ochracea Stretch, 
var. gruttata H.-Sch. 

Indicates that the species is the type of the genus. 



Genus 152. BOTYPIA Clem. 
1. bivlttata* Clem. 

Genus 153. ENBBYTHRA Harr. 

1. trimaculata Smith. 

2. phasma* Harv. 

Genus 157. CYCNIA Hiib. 

1. esrle Dru. 

2. earlenensis Clem. 

4. murina Stretch. 

5. immaculata Graef. 

6. abdominalis Grt. 

7. sprairuel Grt. 

8. bolteri Stretch. 

9. eleffans Stretch. 

12. zonalls Grt. 

13. vlvldaGrt. 

14. perlevls Grt. 
16. inopinatuB Hy. Edw. 

18. oreffonenslB Stretch. 

19. coUai-lB Fitch. 
antica Wlk. 
aciurtis Bdv. 

20. pudens Hy. Edw. 

21. tenera* Hiib. 

22. Bcepsiformis Graef. 

23. budea Hiib. 

24. yosemite Hy. Edw. 

Genus 158. PARBUCH.fflTB8 Grt. 

3. conspicua Neum. 

Genus 160. VANB8SODBS G. A R. 

1. claru8*G. A R. 

2. fuBclpes Grt. 

Genus 174. SBIRABCTIA Pack. 

1. echo* A. A S. 

2. Clio Pack. 

Genus 177. PYBRHABCTIA Pack. 
1. Isabella* A. A S. 
calif omica Pack. 

Subfara. 6. Arctxin^. 

(;euu8 178. CODIOSOMA Stretch. 

1. fulva* Stretch. 

2. nigra Stretch. 
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Geiuis 200. PLATAROTIA Pack. 

1. parthenoB* Harr. 

americana Wlk. 

2. borealis Moeschl. 

6. yarrowl Stretch. 

7. remissa Hy. Edw. 

Genus 202. HYPBBOOMPA Hub. 

I. caia* LiDD. 

var. americana Harr. 
var. utahensis Hy. Edw. 
6, opulenta Hy. Edw. 

Genus 207. HYPHOBAIA Hub. 
5. hjrperborea Curt. 

Genus 213. APANTBSI8 Wlk. 

1. Virgo Linn. 

2. parthenice Kirby. 

3. nerea Bdv. 

4. michaba Grt. 

5. doris Bdv. 

6. argre Dm. 
dione Fab. 
ecelebs Mart. 
tncamalorubra Qoeze. 

7. achaia Grt. & Rob. 
var. ocbracea Stretch, 
var. barda Hy. Edw. 

8. stretcbi.Grt. 

9* shaetaensis French. 
10. Intermedia Stretch. 

II. simplicior Bntl. 

12. Baundersil Grt. 

13. approzimata Stretch. 
14 persepbone Grt. 

15. anna Grt 

16. blakei Grt. 

17. rectUinea French. 

18. phylUra Dru. 
B-ata Goeze. 
plantaginis Mart, 
var. lugrubriB Hulst. 

19. bolanderi Stretch. 

20. nevadensls Grt. A Roh. 
var. incomipta Hy. Edw. 
var. sulpburica Neura. 
var. mormonica Neuni. 
var. bebri Stretch. 



21. superba Stretch. 

22. ffeneura Streck. 
2a dodsrei Butl. 

24. williamsi Dodge. 

25. edwardsii Stretch. 

26. rboda Butl. 

27. determinata Neum. 

28. pallida Neum. 

29. bimaculata Saund. 

30. nais* Dm. 
cunetUa Goeze. 
defioriana Mart. 

% pkalerata Harr. 
var. vlttata Fab. 
radiant Wlk. 
colorata Wlk. 
deeorata Saund. 
var. incompleta Butl. 

31. ftranconia Slosson. 

32. flflrurata Dru. 
ceramica Hub. 
cdia Saund. 

33. quadrinotata Strck. 

34. snowiGrt. 

35. ocbreata Butl. 

36. plaoentia A. <& a 

37. flammeaNeum. 

38. pallida Pack. 

39. ezcelsa Neum. 

43. vlrffuncula Kirby. 
var. compllcata Wlk. 
dahuriea Grt. 

44. oitbona Strck. 

45. elonsrata Stretch. 

46. dieokiiNeum. 

47. brucei Hy. Edw. 

Genus 215. OBODBMNIAS WalleiiKr. 
1. quenselii* Payk. 

Hrigosa Fab. 

var. arelida Moeschl. 
3. speciosa Moeschl. 
4 obliterata Stretch. 
6. oervinoides Strck. 

Genu8.2l6. CAIiLARCTIA Pack. 
3. omata* Pack. 

5. favorita Neum. 

6. Ckrizonensis Stretch. 



* Indicates that the species is the type of the geuus. 
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Genus 222. LBPTABCTIA Stretch. 

1. Btretohli Butl. 

2. dimidiata Stretch. 

3. boladuvali Bat I. 

4. albifasoia French. 

5. occidentalis French. 

6. latifasoiata Butl. 

7. fulvofasolata Butl. 

8. californleB* Wlk. 

adnata Bdv. 

9. wrifirbtli French. 

10. decia Bdv. 

11. lena French. 

Family IX. CYMBID^. 

Genus 6. B ARIAS Hub. 
25. obliquata Hy. Edw. 

Family X. LITHOSIID.E. 

Genus 11. HYPOPRBPIA Hub. 

1. fucosa* Hiib. 

miniata Kirby. 
vittata Harr. 

2. plumbea Hy. Edw. 

3. cadaverosa Strck. 

4. Inculta Hy. Edw. 

Genus 12. CISTHBNB Wlk. 

4. unifascia Grt. & Rob. 

5. tenulfascia Harr. 

6. packardli Grt. 

7. subjecta* Wlk. 
9. plumbea StreUb. 

16. lactea Stretch. 

Genus 13. PYRALIDIA Feld. 

2. faustinula Bdv. 

var. fusca Stretch. 

3. nexa Bdv. 

grisea Pack. 

4. deserta* Feld. 

Genus 14. HYALOSGOTBS Butl. 
1. fumosa* Butl. 

Genus 92. LITHOSIA Fab. 
37. argrillacea Pack, 

bicolor Grt. 
55. rubroplcta Puck. 



Genus 122. GBAMBIDIA Pack. 

1. pallida* Pack. 

5. Candida Hy. Edw. 

6. casta Pack. 

7. cephalica Grt <fc Bob. 

Genus 126. EUSTTXTA Hiib. 

1. pupula* Hub. 

Genus 144. COSCINIA Hub 
6. amplaGrt. 

Genus 147. UTBTHBI8A Hub. 

2. ornatriz Linn. 

var. hybrida Butl. 

3. bella Linn. 

var. intermedia Butl. 

Genus 163. BUBAPHB Hub. 

1. diminutiva Graef. 

2. belfragrei Stretch. 

3. costata Stretch. 

5. aurantiaca* Hiib. 
rubicundaria Hiib. 

6. brevicornis Wlk. 

7. feiTUgrinosa Wlk. 

8. obscura Stretch. 
ferntghiosa Pack. 

9. qulnaiia Grt. 
choriona Reak. 

10. nierricans Reak. 

14. opellaGrt. 
rubicundaria Wlk. 

15. opelloides Graef. 

18. iBBta Guer. 

19. rubropicta Pack. 

20. ostenta Hy. Edw. 

21. intermedia Graef. 

22. treatii Grt. 

23. fragrills Strck. 

24. rosa French. 

Genus 166. EUDULE Hiib. 

1. texana French. 

2. unicolor Rob. 

3. immaculata Reak. 

var. trimaculata Reak. 



• Indicates that the species is the type of the genus. 
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Gtenns 179. PAOABA Wlk. 
1. simplex* Wlk. 
murina Wlk. 

Getius 182. BUPHANBSSA Pack. 

1. mendica* Wlk. 

bUeriata H.-Sch. 

2. meridlana Sloss. 

GeDus 190. CLEMBNSIA Pack. 

1. albata* Pack. 

alUda Wlk. 
cana Wlk. 

2. umbrata Pack. 

3. irrorata Hy. Edw. 

Genus 195. NYOTBOLA Hub. 
9. lintnerana Spey. 
10. Columbiana Hy. Edw. 

Genus 199. BULITHOSIA Hy. Edw. 

1. composita* Hy. Edw. 

2. thoracica Hy. Edw. 

Genus 201. NOL.A Leach. 
5. minuscula Zell. 

fusctda Grt. 
14. anft-acta Hy. Edw. 
34. ovillaGrt. 
40. hyemeOis Stretch. 

Genus 205. ARGYBOPHYBS Grt. 

1. pustulata Wlk. 

nigrofaseiata Zell. 
ohaurata Morr. 

2. dliaoides* Grt. 

Genns210. LBBBNA Wlk. 

1. tpinotata* Wlk. 

sexmaculata Grt. 

2. minna Butl. 

4. sorgrhlella Riley. 
8. melanopa Zell. 



Fam. XIII. CYLLOPODIDiE. 

Not represented. 

Fam. XIV. DIOPTID^. 

Genus 3. PHRYOANIDIA Pack. 
1. califomica* Pack. 

Genus 4. DIOPTIS Hub. 
18. meffeera Fab. 

Fam. XV. NYCTEMERIDiE. 

Not represented. 

Fam. XVI. LIPARIDiE. 

Genus 9. CZNOILIA Wlk. 
1. humeralla* Wlk. 

Genus 22. CABAMA Wlk. 
10. oretataGrt. 

Genus 61. ABTAXA Wlk. 
54. (?) Infirenita Hy. Edw. 

Genus 110. PABOBOYIA Pack 
1. leucopheea A. &, S. 

4. cllntonii Grt. & Rob. 

5. achatnia* A. <fc S. 

6. parallela Grt. A Rob. 

7. obliquata Grt. & Rob. 

8. cinnamomea Grt. A Rob. 

9. basiflava Pack. 

Genus 113. LAOOA Harr. 

1. pyxidifera A. A 8. 

2. opercularis A. A S. 

lanitginoaa Clem. 

3. crlspata Pack. 

Genus 135. DA8YCHIBA Hub. 

8. rossil Curt. 

9. firroenlandica Honi. 

10. lintneri Grt. 



Family XI. HYPSID^. 

Not represented. 



Genus 143. CALOCA8IA Oclis 

2. diversicolor Morr. 

3. flavlcornis Smith. 

Fam. XII. CALLIDULIDiE. Genus 147. NBRICE Wlk. 

Not represented. 1. bidentata* Wlk. 

* Indicates that the species is the type of the genus. 
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Fam. XIX. LIMACODID^. 

Genus 33. SBMYBAWlk. 
4. beutemnuelleri Hy. Edw. 

Genus 36. PHOBBTRUM Hub. 

1. pitheclum* A. k S. 
abhotana Hub. 

2. hyalinum Walsh. 

3. nigrrioans Pack. 

4. tetradactyluB Walsh. 

Genus 37. ADONBTA Clem. 
1. spinuloides* H.-Sch. 

voluta Clem. 
2.. leucosierma Pack. 
3. py^mesa Gn. 

Genus 38. BULIMACODBS Moeschl. 
1. scapha Harr. 
undifera Wlk. 

Genus 52. NOCHBLIA Clem. 
1. tardigrada* Clem. 

Genus 53. BMPBBTIA Clem. 

I. Btlmulea* Clem. 

Genus 54. SIBINB H.-Sch. 

II. (?) ephlppiatus Harr. 

Genus 67. PAR AS A Moore. 

49. chlorlB H.-Sch. 
fratema Grt. 

50. virldus Reak. 
venmta Pack. 

Genus 68, VARINA Neum. 
1. omata* Neum. 

Genus 69. BUCLBA Hiib. 

2. vlridlclava Wlk. 

3. querceti H.-Sch. 
cippus A. A S. 
var. delphinli Bdv. 
var. interjecta Dyar. 
var. monitor Pack. 

4. Quercicola H.-Sch. 

5. bifida Pack. 

6. ferrugrlnea Pack. 

* Indicates that the species is the type of the genus. 



Genus 154. COTHOCIDA Wlk. 
1. nlfirrifera* Wlk. 

Genus 164. NOTOLOPHU8 Germ. 
17. antiquus* Linn. • 

nova Fitch. 
hadia Hy. Edw. 

31. deflnitus Pack. 

32. vetustus Bdv. 

33. grulosus Hy. Edw. 

34. canus Hy. Edw. 

35. leucodtifirnia A. <fc S. 

36. leucofirraphus Geyer. 
var. olivaoea Hy. Edw. 

61. inomatuB Beut. 

F. XVII. HETEROGYNID^ 

Not represented. 

Fam. XVIII. PSYCHID^. 

Genus 2. OIKBTICUS Guild. 

1. abbottilGrt. 

2. davldBonl Hy. Edw. 

Genus 3. THYRIDOPTBEYX Steph. 

1. ephemereBformls* Haw. 

plumifera Steph. 
coniferarum Pack. 

2. meadll Hy. Edw. 

Genus 8. MANATHA Moore. 
2. edwardsll Heyl. 

Genus 25. CHALIA Moore. 
14. rllesrl Heyl. 

Genus 32. PSYCHB Schrauk. 

12. confederata Grt. & Rob. 

13. carbonajda Pack. 

14. conlferella Hy. Edw. 

15. fragrmentella Hy. Edw. 

Genus 33. PLATCECETIOUS Pack. 
1. firloverll* Pack. 

Genus 44. GBSDONIA Kirby. 
1. exlerua* Hy. Edw. 

Genus 45. SAPINBLLA Kirby. 
1. mora* Grt. 
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7. punotulata Clem. 

9. incisa Harv. 
10. elliotil Pears. 
17. nans Dyar. 

Genus 70. MONOLBUCA Grt A Bob. 

1. semlfetscia^ Wlk. 

2. Bulphurea Ort. 

3. obliqua Hy. Edw. 

4. subdentosa Dyar. 

Genus 78. SOSIOSA Kirby. 
1. textula* H.-Sch. 

Genus 79. TOBTBICIDIA Pack. 

1. flavula H.-Sch. 

2. pallida H.-Sch. 

3. testacea* Pack. 

4. fenigrera Wlk. 

Genus 82. KBONEA Beak. 

I. zninuta* Beak. 

Genus 83. APODA Haw. 

7. trigrona Hy. Edw. 

8. tetraspUarlB Wlk. 

9. bifiTUttata Pack. 
10. Y- in versa Pack. 

II. paraUela Hy. Edw. 

Genus 88. SICYBOSBA Grt. 

1. inomata Grt. & Bob. 

2. nciBonl Grt. 

3. rude Hy. Edw. 

Genus 89. PACKABDIA Grt. A Bob. 

1. elegrans* Pack. 

2. fusca Pack. 

3. flreminata Pack. 

4. alblpunctata Pack. 

5. ocellata Grt. 

6. nlffropunctata Good. 

7. eroodellii Grt. 

Genus 91. LITHACODBS Pack. 

1. Dasciola* H.-Sch. 

2. latlclavia Clem. 

3. flexuosa Grt. 

4. oeesonla Grt. 



5. rectilinea Grt. A Bob. 

latomia Harv. 

6. firraefll Pack. 

Genus 94. HBTBROaSNEA Knoch. 
5. shurtleffl Pack. 

Fam. XX. NOTODONTIDiE. 

Genus 12. LITODONTA Harv. 

I. hydromeli* Haw. 

Genus 13. HBTEBOCAMPA Doubl. 

2. atbereo Harr. 

3. astarte* Doub. 
menus Harr. 
vaHa Wlk. 

4. obliqua Pack. 

var. brunnea Grt. A Bob. 

5. lunata Hy. Edw. 

7. trouvelotll Pack. 

8. subrotata Harv. 

9. celtiphaera Harv. 

II. pulverea Grt. A Bob. 
13. marthesia Cram. 

teM8eUa Pack. 
iurbida Wlk. 

15. elongrata Grt. & Bob. 

16. firuttlvltta Wlk. 
(Ubiplaga Wlk. 
indeterminata Wlk. 
mttcorea H.-Sch. 

20. chapmanl Grt. 

25. blundata Wlk. 
olivatu* Pack. 

26. viridescens Wlk. 

27. umbrataWlk. 

28. clnerea Pack. 
sobria Wlk. 

29. unicolor Pack. 

30. marina Pack. 

31. manteo Doubl. 
cinerascens Wlk. 
stibalbicans Grt. 

32. doubledayl Scudd. 

34. belft-agrel Grt. 

35. thyatiroldes Wlk. 

36. siirniflcata Wlk. 

37. nigrrosigrnata Wlk. 
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38. molllB Wlk. 

39. superba Hy. Edw. 
53. nivea Neum. 

Genus 21. CBDBMA8IA P^k. 

1. concinna* A. A S. 

2. semlrufescens Wlk. 

3. eximia Ort. 

4. nltlda Pack. 

5. badla Pack. 

6. salicis Hy. Edw. 

7. riversii Behr. 

a perangrulata Hy. Edw. 

Genus 23. SOHIZURA Doubl. 
1. unicornis A. A 8. 
2 humlUs Wlk. 
X conspecta Hy. Edw. 

4. edmandsii Pack. 

5. aplcalis Grt. A Bob. 

6. leptinoides Grt. 

7. mustelina Pack. 

8. ipomeee* Doubl. 
biguUatus Pack. 
ducens Wlk. 
eorticea Wlk. 
eampta Wlk. 
eonfttsa Wlk. 

var. cinereofrons Piwk. 
uttipenni* Wlk. 

9. telifer Grt. 
10. harrisli Pack. 

Genus 25. SALIGBNA Wlk. 
1. personata* Wlk. 

Genus 26. SBIRODONTA Ort. 
1. bilineata* Pack. 
asiociata Wlk. 
iUmi Harr. 

Genus 27. HATIMA Wlk. 

1. semlrufescens* Wlk. 

2. angruina A. <t 8. 

CHcullifera H.-Sch. 
punctata Wlk. 
cana Wlk. 

3. interna Pack. 

tripartita Wlk. 



Genus 30. lANASSA Wlk. 
1. liflrnicolor* Wlk. 
virgata Pack. 
lignigera Wlk. 
transveraata Wlk. 
var. coloradensis Hy. E<lw. 

Genus 34. 8YMMEBISTA Hub. 

1. albicoBta^ Hub. 

Genus 40. BDBMA Wlk. 

2. alblfrons* A. A S. 
4. pcM^kardil Morr. 

6. (?) obUQua Wlk. 

7. (?) plairlata Wlk. 

Genus 41. STRBTCHIA Hy. Edw 
1. plusiiformls* Hy. Edw. 

Genus 42. ACHBBDBS Wlk. 
1. ferrarta* Wlk. 

Genus 80. CBBTILA Wlk. 
1. flexuosa* Wlk. 

Genus 82. HYPABPAX Hub. 

1. aurora* A. A S. 

venusta Wlk. 
rosea Wlk. 

2. aurostriata Graef. 

Genus 83. PSAPHIDIA Wlk 
1. resumens* Wlk. 

Genus 84. CEBURA Schrank. 

15. scolopendrina Bdv. 

16. cinerea Wlk. 

17. clnereoldes Dyar. 
18 scitiscripta Wlk. 

19. borealis Gu^r. 
furcnla A. & S. 

20. albicoma Slrck. 

21. Candida Lintn. 

22. occidentalis Lintn. 
borealis Harr. 

23. aquilonaris Lintn. 
25. multiscripta Riley. 
38. modesta Hudson. 
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Genus 89. PANTHBA Hab. 
3. leucomel8dna Morr. 

Genus 9a THAUMBTOPCEA Hub. 
10. firrises Neum. 

Genus 96. QLUPHISIA Bdv. 

3. Beptentrionls Wlk. 

4. trllineata Pack. 

5. (?) tearlU Hy. Edw. 

6. (?) wHfirhtU Hy. Edw. 

7. (?) severa Hy. Edw. 

8. rldenda Hy. Edw. 

9. rupta Hy. Edw. 

10. albofascla Hy. Edw. 

11. formosa Hy. Edw. 

12. avlmacula Hudson. 

Genus 117. ELLIDA Grt. 
1. fireUda* Grt. 

Genus 122. NOTODONTA Ochs, 

23. straerula Grt. 

24. basitriens Grt. 

25. simplaria Graef. 

26. plagriata Wlk. 

27. notEuria Hy. Edw. 

Genus 125. LOPHODONTA Pack. 

1. angrulofia A. A S. 

2. flreorfirica H.-Sch. 

3. ferrugrinea Pack. 

4. plumosa Hy. Edw. 

Genus 129. OCHBOSTiaMA Hiib 
4. tortuosa Tepp. 

Genus 137. LOPHOPTBBYX Steph. 

14. americana Haw. 

15. elegrans Strck. 
var. orissa Strck. 

Genus 142. PHBOSIA Hub. 

10. rimosa Pack. 

11. portlandia Hy. Edw. 

12. dimidiata H.-Scb. 

13. califomica Stretch. 

Genus 146. MELALOPHA Hub. 
7. aplcalis Wlk. 



8. Inolusa Hub. 
anastemoait S. A A. 
americana Harr. 

9. Incarcerata Bdv. 

10. jocosa Hy. Edw. 

11. strifirosa Grt. 

12. luculenta Hy. Edw. 

13. omata Grt. A Bob. 

14. inomata Neum. 

15. astorlsB Hy. Edw. 

16. palla French. 

17. inversa Pack. 

18. indentata Pack. 

19. alboslgrna Fitch. 

20. vau Fitch. 

21. brucel Hy. Edw. 

22. biflria Hy. Edw. 

Genus 153. DATANA Wlk. 
Unchanged. Contains our species only. 

Genus 155. NADATA Wlk. 

1. doubledayl Pack. 

var. oresronensls Butl. 

2. firlbbosa* A. A S. 

3. behrensll Hy. Edw. 

Fam. XXI. SPHINGIDiE. 

Subfam. 1. MACROGLOSSINiE. 
Genus 1. HBMABIS Dalm. 

1. fusclcaudis Wlk. 

2. florldensis Grt. A Rob. 

3. thysbe Fab. 
pekugus Cram. 
cimbiciformis Steph. 
etolus Bdv. 

4. ruflcaudis Kirby. 

5. buffaloensis Grt. A Rob. 

6. unlformis Grt. A Rob. 

7. py ramus Bdv. 

8. firracills Grt. A Rob. 

12. axillaris Grt. 4 Rob. 
grotei Butl. 

13. marerinalis Grt. 

21. dlfflnisBdv. 
ftmformia A. & 8. 

22. eethra Strck. 



* Indicates that the species is the type of the genus. 
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23. palpaUs Grt. 

24. tenuis Grt. 
fumosa Strck. 

25. thetis Grt. A Rob. 

26. metathetis Butl. 

27. rubens Hy. Edw. 

28. senta Strck. 

29. brucel French. 

30. cynogrloseum Hy. Edw. 

Genus 3. LEPISBSIA Grt 

1. flavofasdata* Wlk. 

2. ulalume Strck. 

Genus 11. BUPR08ERPINUS G. A B. 

1. phfiBton* Grt A Bob. 

erraio Bdv. 

2. outerpe Hy. Edw. 

Genus 12. DIBNECBS Butl. 

1. olarklae* Bdv. 

victoria Grt. 

2. clrc8B Hy. Edw. 

Genus 14. PBRiaONIA H.-Sch. 
10. tacita Druce. 

Genus 17. SPHBOODINA Blanch. 
1. abbotii* Swains. 

Genns 18. AMPHION Huh. 
1. nesaus* Cram. 

Genns 19- DEIDAMIA Clem 

1. inscriptum* Harr. 

• Genns 21. PTBROGKDN Bdv. 

3. erauree A. A S. 

4. juanlta Strck. 

5. terlooi Hy. Edw. 

Subfam. 2. CflCEROCAMFINiE. 

Genus 40. THBRBTBA Hub. 
81. tensa Linn. 
88. procne Clem. 

Genus 46. DBILBPHIIjA Ochs. 

2. lineata Fab. 

daucus Cram. 



6. firalU Bott. 

var. Intermedia Kirby. 
chamtenerii Harv. 

7. oxybaphl Clem. 

Genus 47. DUPO Hub. 

1. vltls* Linn. 

fateiatua Sulz. 
ju8»ieum Hub. 

2. llnnel Grt. A Bob. 

vUiM Stoll. 

Genus 48. PHILAMPBLUS Harv. 

3. pandorus* Hub. 

ampdophaga Harr. 
BoteUitia Dru. 
6. satelUtla Linn. 

Genus 49. PHOLUS Hub. 
1. aohemon* Dru. 
erantor Cram. 

Genus 52. DABAPSA Wlk. 
5. versicolor Harr. 

Genus 55. BVBBYX M4n4tr. 
1. chcBrilus Cram. 

aealesB S. A A. 

ehlorinda Mart. 
3. myronCram. 

pampinatrix A. A S. 

var. cnotus Hub. 

Subfam. 3. AMBULiGiNiE. 

Genus 61. PACHYUA Wlk. 
1. lyncea Clem. 

Subfam. 4. Sphinginj^. 

Genns 65. DILUDIA Grt. A Bob. 
]. brontes Dru. 

Genus 67. DARBMMA Wlk. 

1. undulosa* Wlk. 

brontes Bdv. 

2. hagrenlGrt. 

3. oatalpee Bdv. 
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Genus 69. DOLBA Wlk. 
1. hylsBUS* Dru. 
print A. A S. 

Genus 76. PHIiBGBTHONTIUS Hub. 

1. rustica Fab. 
ehionanthi A. A S. 

2. dalica Kirby. 

13. sezta* Job. 
Carolina Linn. 

14. lycoperslcl Bdv. 

15. dilucida Hy. Edw. 

16. qulnquemaciilata Haw. 
Carolina Don. 

celeuM Hub. 
35. cingrulata Fab. 
convolvuli Dru. 
affinis Goeze. 
drurmi Don. 
pungeiu Escb. 
var. decolora Hy. Edw. 

Genus 77. SPHINX Linn. 

2. oherels Hub. 
dnerea Harr. 

3. oreodaphne Hy. Edw. 

4. llbocedrus Hy. Edw. 
.5. insollta Lint. 

6. perelegrans Hy. Edw. 

7. leucopheeata Clem. 
9. andromedee Bdv. 

10. separata Neum. 

14. canadensis Bdv. 
ploUi Strck. 

15. kalmlee A. A S. 

16. (?) capreolus Schauf. 

17. dniplferarum A. A 8. 

18. vancouverensls Hy. Edw. 

19. vashtl Strck. 

20. utahensis Hy. Edw. 

21. albescens Tepp. 

22. el8a Strck. 

Genus 78. GABOANTUA Kirby. 

1. eremitus* Hub. 

sordida Harr. 

2. eremltoides Strck. 

3. fiTordius Stoll. 

poecila Steph. 

4. luscitiosa Clem. 



Genus 80. HYLOICUS Huh. 
2. saniptii Strck. 
9. plebeia Fab. 

10. dollli Neum. 

11. coloradus Smith. 

12. sequolee Bdv. 

% coniferarum Wlk. 
14. strobi Bdv. 
17. cupressl Bdv. 

Genus 82. LAP ABA Wlk. 
1. bombycoldes» Wlk. 

Gen. 83. OHKSSNOGBAMMA Smith 
1, Jasminearum* Gu6r. 

Genus 84. CBBATOMIA Harr. 
1. amyntor* Geyer. 
quadricornis Harr. 

Genus 85. BLLBMA Clem. 

1. coniferarum A. <fc S. 

eana Mart. 

2. harrisii Clem. 

coniferarum Harr. 

3. pineum Lint. 

Genus 86. EXBDRIUM Grt. 
1. halicamiee* Strck. 

Genus 87. DILOPHONOTA Bnrm. 

1. ello* Linn. 

2. QBnotrus StoU. 

3. melancholica Grt. 

9 cinerota Grt. 

4. festa Hy. Edw. 
7. merianee Grt. 

Genus 90. CAUTBTHIA Grt. 
3. firroteiHy. Edw. 

Genus 91. ANCERYX Wlk. 
3. edwardsii Butl. 

Subfam. 5. Manducin^:. 

Not represented. 



* Indicates that the species is the type of the genus. 
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Subfam. 6. SMERINTHINiE. 

Genus 105. MABUMBA Moore. 

33. modesta Harr. 
princeps Wlk. 
populicola Bdv. 

var. occidentcdis Hy. Edw. 

34. Imperator Strck. 

35. oablel Von Beiz. 

Genus 109.' SMBBINTHUS Latr. 
3. vanoouverenslB Butl. 
5. ophthalmicus Bdv. 

var. pallidulus Hy. Edw. 

Genus 110. BUSMBBINTHUS Grt. 

3. firemlnatus* Say. 

4. cerlsli Kirby. 

5. astarte Strck. 
7. myope A. A S. 

roaaceartim Bdv. 

Genus 111. PAONIAS Hub. 

1. ezcsBcata* A. A S. 

2. pavoninsB Geyer. 

Genus 112. CALASYMBOLUS Grt. 
1. astylus* Dru. 
io Gray. 

Genus 113. CBESSONIA Grt. <fc Rob. 

1. Juerlandls* A. A S. 

inHabilis Mart. 

2. hyperbola Sloss. 

3. roblnsonii Butl. 

4. pallens Strck. 

Genus 116. ABOTONOTUS Bdv. 
1. lucidus* Bdv. 

Fam. XXII. BOxMBYCID^. 

Genus 11. BOMBYX Linn. 
1. morl Linn. 

Genus 27. THAUMA Hy. Edw. 
1. rlbls* Hy. Edw. 



F. XXIII. DREPANULIDiE. 

Genus 3. PBBOPHOBA Harr. 
1. melshelmerl* Harr. 
egenaria Wlk. 

Genus 5. OBBTA Wlk. 

17. rosea Wlk. 
marginata Wlk. 
americana H.-Sch. 
formula Grt. 

18. Irrorata Pack. 

Genus 7. LACOSOMA Grt 
1. chlridota* Grt. 

Genus 11. PLATYPTBBYX Lasp. 

13. arcuata Wlk. 
fabula Grt 

14. slculifer Pack. 

15. firenlcula Grt. 
27. fasciata Steph. 

uncula Haw. 

Genus 14. FALCABIA Haw. 
4. blllneata Pack. 

XXIV. CERATOCAMPIDJE. 

Genus 1. ANISOTA Hub. 

3. stlgraa Fab. 

4. senatoria S. & A. 

5. virgrlniensls* Dru. 

pellucida S. A A, 
aslynome 01 i v. 

Genus 2. DBYOCAMPA Harr. 
1. rubicunda* Fab. 
var. alba Grt. 
pallida Bowles. 

Genus 3. SPHINGICAMPA Walsh. 

1. bicolor* Harr. 

disiigma Walsh. 

var. suprema Neum. 

2. bisecta Lintn. 

var. nebulosa Nenm. 
5. heilifirbrodtl Harv. 
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Genas 6. CITHBBONIA Hub. 
2. regralis* Fab. 
regia S. A A. 
laocoon Cram. 
oA. eedngeri Neam. 

7. sepulchralls Grt. A Bob. 

8. inf emails Strck. 
11. imperialis Dru. 

imperatoria S. & A. 
didyma fieaav. 
var. punotatisslma Neum. 
var. nobilis Neum. 

Genus 7. COLORADIA Biake. 
1. pandora* Blake. 

Fam. XXV. SATURNIID^. 

Genus 3. ATTACUS Linn, 
13. dnctusTepp. 
18. eryclnaSbaw. 

hespertu Cram. 

tplendtdus Beau v. 

Genus 6. SAMIA Hub. 

1. cecropla I^inn. 

2. Columbia Smith. 

3. firloverl Strck. 

var. reducta Neum. 

4. callfomlca Grt. 

ceanothi Behr. 
euryalus Strck. 

Genus 7. CALLOSAMIA Pack. 

1. calleta Westw. 

polyommata Tepp. 

2. promethea Dru. 

3. angriilifera Wlk. 

Genus 8. TBLBA Hub. 
1. Polyphemus* Cram. 
paphia Linn. 
fenestra Perry, 
var. oculea Neum. 

Genus 35. TROPMA Hub. 

8. luna Linn. 

9. rossl Boss. 

TSAN8. AM. KNT. 80C. XX. 



Genus 47. SATURNIA Schrank. 
17. firaJbina Clem. 

Genus 54. CAIiOSATDRNIA Smith. 

I. mendocino* Behrens. 

Genus 58. AXJTOMBBI8 Hub. 

II. zelleri Grt A Bob. 

39. pamina Neum. 

var. aurosea Neum. 

40. zephyrla Grt 

47. lo Fab. 
varia Wlk. 
fabricii Bdv. 
coroUaria Perry. 

48. lilith Strck. 

Genus 62. HBMILBUOA Wlk. 

1. yavapai Neum. 

2. Juno Pack. 

3. grotei Grt. A Bob. 

4. diana Pack. 

5. maja Dru. 

proserpina Fab. 

var. lucina Hy. Edw. 

6. nevadenslB Stretch. 

7. californlsB Wright. 

8. eleotra Wright. 

Genus 63. ARGYRAUGBS Grt. 
1. neumoesrenl* Hy. Edw. 

Genus 67. PSBUDOHAZI8 Grt. A Bob. 

1. esrlanterlna* Bdv. 

var. shastaensis Behrens. 
var. denudata Neum. 
var. marcata Neum. 

2. nuttalli Strck. 

var. arizonensis Strck. 

3. hera Harr. 

pica Wlk. 

Genus 68. BUIjEUCOPH.^US Pack. 

1. tricolor* Pack. 

2. sororius Hy. Edw. 

3. hualapai Neum. 

4. neumoeereni Hy. Edw. 
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F. XXVI. LASIOCAMPID^. 

Genus 85. PHYLLODESMA Hiib. 

4. americana Harr. 

Hid folia A. «k 8. 
occidmtis Wlk. 
carpinifolia Bdv. 

5. fernig-lnea Pack. 

6. callfomlca Pack. 

7. roseata Stretch. 

miidei Stretch. 

8. alascenslB Stretch. 



Genus 144. APATBLODES Pack. 

1. torrefaota A. <fc S. 

var. floridana Hy. Edw. 

2. angrellca Grt. 

hyalinopunctata Pack. 

3. indlstlncta Hy. Edw. 

G. 145. ACRONYCTODES Hy. Edw. 
1. insignata* Hy. Edw. 

Genus BHAOONIS Wlk. 
1. blcolor* Wlk. 



Genns 90. OLOVERIA Pack. 
1. arizonensls* Pack. 
6. grargramella Strck. 

Genus 100. HETEBOPACHA Harv. 

I. lileyana* Harv. 

Genus 117. CLISIOCAMPA Curt. 

5. callfomlca Pack. 
pseudoneustria Bdv. 

6. tr&gilia Stretch. 

7. strifiroaa Stretch. 
9. erosa Stretch. 

10. thoraclca Stretch. 

II. Incurva Hy. Edw. 

12. disstria Hub. 
neiistria A. <fe S. 
sylvatica Harr. 
drupacearum Bdv. 

13. americana Fab. 
caatrensis A. A S. 
decipiens Wlk. 
frutetorum Bdv. 

Genus 120. ARTACE Wlk. 

1, punctistrifira* Wlk. 

var. rubripalpis Feld. 

2. albicans Wlk. 

pHnctivena Wlk. 

Genus 129, TOLYPE Hub. 

1. larlcis Fitch. 

minuta Grt. 

2. velleda* Stoll. 

3. distincta French. 



Fam. XXVII. 

Not represented. 



PINARIDJE, 



Fam. XXVIII. ZEUZERID^E. 



1 



Genus 1. QUADRINA Grt. 
diazoma* Grt. 



Genus 4. TRYPANUS Ramb. 
9. populi Wlk. 

10. angrrezl Bail. 

11. mucidus Edw. 

12. brucel French. 

13. centerenslB Lintn. 

14. macmurtrel Gu6r. 

15. nodosus Lint. 

Genus 8. HYPOPTA Hub. 

6. bertboldi Grt. 

7. manfredi Neum. 

8. henrici Grt. 

Genus 19. PRIONOXYSTU8 Grt 

1. robinleB Peck. 

9 plagiatus Grt. 
crepera Grt. 

2. reticulatuB Lint. 

4. Querciperda Fitch. 

5. nanus Strck. 

Genus 21. COSSULA Bail. 
1. basalis Wlk. 

tlosaoni Hy. Edw. 
magnifica Bail. 



* Indicates that the species is the type of the genus. 
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Oenns 27. ZBUZBBA Latr. 

4. declplens Kirby. 

pyrinui % F<^b* 

5. oanckdensls H.-Sch. 

Fam. XXIX. HEPIALIDiE. 

Genas 1. HBPIALUS Fab. 

8. desolstus Strck. 

15. firracilis Grt. 

16. callfomicus Bdv. 

17. mustelinus Pack. 

18. baroni Behreos. 

19. lenzl BehreDS. 

20. modestus Hy. Edw. 

21. oonfusus Hy. Edw. 

22. InutUlB Hy. Edw. 

32. hyperboreuB Moeschl. 

33. pulcherGrt. 

34. labradorienais Pack. 



35. ftircatuB Grt. 
40. hectoides Bdv. 

43. sequoiolus Behrens. 

44. sanflrarie Strck. 

45. znendoolnolus Behrens. 

46. mathewl Hy. Edw. 

47. mogrlashani Hy. Edw. 

48. bebrensl Stretch. 

9 tnontanui Stretch, 
var. taoomee Hy. Edw. 

49. rectus Hy. Edw. 

50. anoeps Hy. Edw. 

51. auratus Grt. 

Genas 3. 8THBNOPIS Pack. 

I 

1. arsrenteomaoulatus* Harr. 

2. arsrentatuB Pack. 

3. quadrlfiruttatuB Grt. 

4. purpuraBoenB Pack. 

5. tbule Strck. 



* Indicates that the species is the type of the genus. 
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A NEW GENUS OF I^ARRIDiE. 

BY WILLIAM J. FOX. 
DIPL.OPI.ECTRON gen. nov. 

Head broader than the thorax ; mandibles bidentate at apex, the 
outer to(»th by far the longest, the outer margin is incurved medially, 
or very slightly emarginate, in the % the mandibles are shorter, 
broaddr and the outer margin seems to be entire. Eyes converging 
towards the vertex, so that the distance between them at that {joint 
is about equal to half of that at the mandibles; ocelli round, convex, 
and situated so as to form a rather high triangle. Antennae situated 
very low down, the middle lobe of clypeus extending up between 
them, rather long, very slightly thickened medially (the thickening 
is more obvious in the % ) and narrowed to apex, alike in both sexes, 
i e., those of the % are not formed into a spiral as in Dinetiui. Pro- 
thorax large and very prominent, not emarginate above, and the an- 
terior portion is not cut off so suddenly as in most of the allied 
genera ; when compared with the dorsulum it is fully two-thirds as 
long; metathorax longer than the dorsulum, with no distinct en- 
closure. Anterior wings with an extremely short marginal cell, 
which is broadly truncate at apex, and has a long and distinct ap- 
pendiculate cell. There are three cubital or submarginal cells, the 
first of which is longer than the two others combined, the second 
submarginal cell is triangular; the first and second recurrent ner- 
vures are received by the first and second submarginal cells respec- 
tively, as in D'metvs, Anterior tarsi of ? with a comb formed of 
long, slender, widely separated spines ; the % has no tarsal comb ; 
middle tibiae of both sexes with two spurs. Last dorsal segment of 
9 with an elongate-triangular pygidium. 

While not closely allied to any described genus, it should be placed, 
in my opinion, after the genus Dinetus, according to Kohl's arrange- 
ment of the genera. Diplopleciron has been formed for the reception 
of Liris (?) bninneipes Cress, from Colorado and Nevada. 
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Sjnopsls of the HORMIINiG of North Amerlea. 

BY WILLIAM H. ABHMEAD. 

The Braconids belonging to this group are few in number, and 
very closely allied to the Doryctinse, Rhyssalinse and Rhogadinae, 
but are readily separated from these groups by the subdiscoidal ner- 
vure being interstitial with the anal nervure. Hormioptenis Giraud 
comes very close to Dendrosoter Wesmael ; Chremylus, with wings 
removed, resembles Pamholus Haliday, while Hbrmius Nees conies 
closest to Rhyssahis Haliday. 

Table of Genera. 

Median cell maeb shorter than the sabmedian cell alonj^ the externo-medial 
nervure. 

AntennsB at the most 12-jointed Chremylas Haliday. 

Median and sabmedian cells of an equal length. 
Antennee multiarticulate from 17- to 36-jointed. 
Recurrent nervure not interstitial with the first transverse cubital, but join- 
ing an angle in the second submarginal cell Hormins Nees. 

Recurrent nervure interstitial with the first transverse cubital. 

Hormiopteros Giraud. 

CHREMYLUS Haliday. 

In Europe but a single species is known, C. rubiginosiis Boh., re- 
corded by Marshall as having been reared from Bruchtis mjimati'm 
Boh., B. seminarius Linn, and B. grarmrius Sch. ; also from Tinea 
pellionella Linn. In our fauna I have recognized two species dis- 
tinguished as follows : 

FEMALEf^ 
Head, raesoscutum, scuteilum and basal and apical abdominal segments black. 

First branch of cubitus rather strongly curved inwardly. 

€• terminalis sp. n. 
Head black, rest of body rufo-piceous. 

First branch of cubitus almost straight €\ nigriceps sp. n. 

MALES. 
Head and thorax black; abdomen rufous C. nigrieeps sp. n. 

1. Chremjrlas terminalis sp. n. 

9> — Length 18 mm. Head, mesoscutnra and basal and apical abdominal seg- 
ment black, rest of body dull ferruginous; antennse, mandibles, tegulse and legs. 

TBAN8. AM. ENT. 80C. XX. APKIL. 1893. 
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iiiclnding cozs, pale ferruginous: palpi pale. Head rugulose, the face with some 
long white hairs; thorax faintly shagreened, with three punctate impressed lines, 
the laterals uniting with the median before attaining the base of the scutellum; 
scntellum polished, with a crenate furrow across the base; m esopl en ra smooth, 
or nearly so; polished, shagreened at the sutures, and with a slight longitudinal 
crenate furrow near the middle ; metathorax finely rugose, distinctly areolated, 
with the angles subprominent. Wings hyaline, pubescent, the stigma large, 
fuscous, all the nervures pale or hyaline: the first abscissa of radius two thirds 
the length of the second ; first branch of cubitus rather strongly curved in- 
wardly : recurrent nervure short, scarcely half the length of the first transverse 
cubital nervure and interstitial with it. Abdomen broadly oval, wider than the 
thorax, 3-segmented, shagreened, sifooother towards apex, the second segment 
the largest and broadest, the first and last about equal in length, blackish ; the 
raised discal plate on the first about twice as long as wide, the sides parallel; 
ovipositor half the length of abdomen. 

Hab.St. Louis, xMo. (C. V. Riley). 

Type in National Museum. 

Allied to the European C. rubiginosiiSy but slightly smaller and 
differently colored, while the first abscissa of radius and the raised 
plate on first abdominal segment are longer proportionately. 

2. Chremylas nigrlceps n. sp. 

9 .—Length 1.5 mm. Head black ; thorax and abdomen rufo-piceons ; an- 
tennse, except the four terminal joints (which are black) and legs, honey-yellow ; 
collar and tegulee yellowish. Head transverse, rugulose, the face slightly con- 
vexly prominent; anteniiee as long as the head and thorax, filiform, 12-Jointed. 
the first flagellar joint very slightly the longest, the following about two and a 
half times as long as thii^k; thorax with distinct parapsidal furrows that con- 
verge and meet just before reaching the base of scutellum, the middle lobe with 
a median longitudinal furrow: the surface, except anteriorly, where it is finely 
Hlutaceous, is smooth and shining; scutellum polished, with a large crenate fovea 
across the base ; metathorax finely rugulose, areolated, truncate behind, the angles 
somewhat acute. Wings hyaline, the stigma and costa brown, the internal ner- 
vures yellowish or pale; recurrent nervure interstitial with the first transverse 
cubital, the first abscissa of radius a little longer than half the length of the 
second. Abdomen oval, 3-segmented, not longer than the thorax, polished, 
shining, but with a strong lens exhibiting an alutaceous sculpture towards base; 
plate of first segment a little longer than wide, with raised lateral margins: 
second segment nearly as long as the first and third united ; ovipositor scarcely 
one-third the length of abdomen. 

The % has the head and thorax entirely black, but otherwise agrees with the 
female. 

Hab. — Jacksonville, Fla. 
Types in coll. Ash mead. 

HORN I (IS Nees. 
The type of this genus, H. monlliaim Nees, was reared from Tor- 
trix corylana Fab. The only other species, if. pectiveniru Wesmael, 
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known to the European fauna, Marshall believes to be a variety of 
the former. 

Our species may be tabulated as follows: 

Honey-yellow species 2. 

Head and thorax black. 

Metathorax ragose, but more or less distinctly areolated. 
Legs, except hind femora, which are black or fuscous, rufous ; abdomen, 
except first segment, rufo-piceous: antennee black, or brown-black, 

multiarticulated, 9 ^ H. amerlcanas Ashm. 

Legs, including coxe, pale ferruginous, or brownish yellow: abdomen, ex- 
cept first segment, ferruginous; antennsB 30-jointed, towards base 

pale, % H. erythrogaster sp. n. 

Metathorax finely rugulose, not areolated. 
Legs and collar pale honey-yellow; abdomen brownish piceous, pale yel- 
lowish at base beneath ; ovipositor a little longer than half the length 
of abdomen, black ; antennae, except first two joints, black ; 19- 

jointed, 9 .....H. pallidlpes sp. n. 

2. — Head, except the clypeus and mandibles, black. 

Anteunie, except first two joints, black ; 18-19-jointed, % 9 • 

H. atrleeps sp. n. 
Antennce pale, 20-jointed, % 9* 
Mesothoracic lobes, the middle nt base and the laterals toward outer mar- 
gin, scutellum at sides, metathorax and shield of first abdominal 
segment dusky ; ovipositor one-fourth the length of abdomen. 

H. Talgaris sp. n. 

1. Hormlas amerlranas Ashm., Bull. No. 1, Col. Biol. Asso. 1890, p. 16. 
9. — Length 2.6 mm.; ovip. 0.4 mm. Black; tegulie and legs, except the 

femora, rufous ; the femora obfuscated, the posterior pair almost black ; abdomen 
rufous. Head and thorax, except the middle lobe posteriorly, smooth and shin- 
ing: middle lobe posteriorly just in front of scutellum wrinkled or rugose; 
mesopleura polished with a smooth, longitudinal furrow at base; scutellum 
smooth, with two large, shallow, creuate fovese at base; metathorax rugulose, 
indistinctly areolated ; antennie long, black, raultiarticulated (broken at tips), 
the joints of fiagellnra a little more than thrice as long as thick.. Wings hyaline, 
strongly iridescent, the stigma and venation brown, the second submarginal cell 
twice as long along its lower side as along its upper side, the first abscissa of ra- 
dius a little shorter than the second transverse cubital. Abdomen rufous aluta- 
oeous. the plat« of the first segment sculptured and with parallel raised lateral 
margins. 

ira6.— West Cliff, Col. 
Type in coll. Ashmead. 

The single specimen of this species was taken by Mr. T. D. A. 
Cockerel!. 

2. Hormlns eryihrogaster sp. n. 

%. — Length 2.8 mm. Head, thorax and first abdominal segment, except the 
lateral membranous parts, black; palpi whitish; mandibles ferruginous: an- 
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tennie brown-black, the three or foar basal joints pale or yellowish, especially 
beneath. Legs honey-yellow, the tarsi faintly dusky. Abdomen mfo-piceoas or 
ferruginons, varying somewhat in depth of coloring. Head and thorax smooth, 
polished : face below antenna faintly punctate ; metathorax rugulose, with only 
a trace of a long central area; antennie long and slender, much longer than the 
body, tapering toward tips, 30-jointed, the first flagellar joint the longest, the 
others shorter and slightly gibbous at the middle, giving them a cord-like ap- 
pearance ; thorax with two furrows that converge and meet before the sen tell um, 
the middle lobe with a delicate grooved line on its basal half; scutellum smooth, 
with a large crenate fovea at base; metathorax rugulose, with medial carinie. 
Wings hyaline, the stigma and venation light brown, the recurrent nervure 
joining an angle in the second submarginal c^ll, the first abscissa of radius abimt 
as long as the second. Abdomen long-oval, shining, but with the surface finely, 
minutely wrinkled, the second segment very much longer than any of the others, 
about as long as the third, fourth and fifth united, with an oblique grooved line 
at each basal angle. 

Hah, — Cedar Point, Md., and District of Columbia. 

Types in coll. Ashnoead. 

Comes closest to the European H, moniliaia Nees. 

3. Hormias pallldlpes sp. n. 

9 .—Length 1.8 mm. Head, antenniB, except two basal joints, and thorax, 
except collar and metapleura, black ; collar and legs pale honey-yellow, the an- 
terior and middle legs nearly white, the hind tarsi fuscous; metapleura rufo- 
piceous; abdomen brownish piceous, the ovipositor a little longer than half its 
length. Head and thorax polished, impunctured, the latter with distinct par- 
apsidal furrows; metathorax finely rugulose, nearly smooth at base without 
areas; antennsQ 19-jointed, one-fourth longer than the body. Wings hyaline, 
the stigma and venation light brown, the first abscissa of radius slightly longer 
than the second. 

ITaft.— Cedar Point, Md. 

Type in coll. Ashmead. 

The single specimen in my possession was kindly given me by my 
friend, Mr. E. A. Schwarz, who captured it Aug. 23, 1890. 

At first sight I was inclined to believe this species the opposite sex 
of H. erythrogaster, also captured at Cedar Point, but its much 
smaller size, different colored legs, sculpture of metathorax and the 
paucity of joints in antennae readily separate it. 

4. H. atrleeps sp. n. 

% 9 • — Length 1.6 — 1.8 mra. Head, except clypeus and mandibles, black ; rest 
of body honey-yellow; antennse brown, the two basal joints and legs, except 
tibise and tarsi, yellowish white: all tibiee and tarsi fuscous or dusky. Antennie 
18 — 19-jointed, longer than the body, the first flagellar joint the longest, the fol- 
lowing joints from three to three and a half times as long as thick; thorax 
smooth, polished, with delicate parapsidal furrows, tl»e metathorax feebly punc- 
tate, areolated, the central carina quite distinct. Wings grayish hyaline, the 
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Stigma aod venation light brownish yellow, the first abscissa of radius about 
two-thirds the length of the second. Abdomen oblong-oval, the surface finely 
wrinkled bAt shining; ovipositor less than half the length of abdomen. 

Hab. — Jacksonville, Fla. 
Types in coll. Ashmead. 
Taken by sweeping. 

5. H* VDlgarls sp. n. 

% ^ ^--Jjength 1.5 — 2 mm. Honey-yellow, with usually some obscure or fus- 
cous markings : antennte brown, much longer than the body, 20-jointed in both 
sexes, the joints after the third about four times as long as thick ; mesothoracic 
lobes (the middle at base and the laterals towards base), metanotum and plate of 
first abdominal segment more or less brownish or fuscous. I^gs pale honey- 
yellow, the terminal joint alone dusky. Wings hyaline, the stigma and vena- 
tion light brown or yellowish, the first abscissa of radius being two-thirds the 
length of the second. Abdomen elongate-oval, fully as long as the head and 
thorax united, shining, but with a faint alutareous sculpture; ovipositor only 
one-fourth the length of abdomen. 

Hab, — Jacksonville, Fla. 

Types in coll. Ashmead. 

Common in April. Allied to H. atrieeps^ but of a more elongate 
shape, and otherwise separated by the color of head and the number 
of joints in the antennse. 

HORMIOPTERUS Giraud. 

The type of this genus is from Algiers, and was reared from a 
lepidopterous larva, CEcocech sp., producing a gall on Limoniastrum 
guyanianum. 

Two species have been recognized in our fauna as follows : 

Entirely black ; anterior wings with a distinct white band. 
Hind cox» and femora black ; ovipositor two-thirds the length of abdomen. 

H. fkscialDS sp. n. 
Dark fuscous; head, markings on thorax and usually the base and apex of ab- 
domen ferruginous; wings subfuliginous, with some whitish streaks, but 
without a distinct white band. 
All legs dull ferruginous; ovipositor half the length of abdomen. 

H. neicDlatDs Cr. 

1. Hormiopteros Ikseiatos sp. n. 

9 . — length 4 mm. ; ovipositor nearly 2 mm. Black ; face below antennse and 
the mandibles, except teeth, dull ferruginous; antennas, basally, ferruginous: 
hind COX8B and femora black : basal one-third of anterior wings, a transverse 
band across from the base of stigma and a spot in marginal cell at tip of stigma, 
white: otherwise smoky. Middle lobe of mesoscutiim with a longitudinal 
carina posteriorly just in front of the scutellum : two creiiate foveee at base of 
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scutellum ; mesopleura smooth ; nietaiiotam and abdomen, except apex of second 
and third segments, longitudinally striated; ovipositor a little shorter than 
abdomen. 

Hab. — Manhattan, Kan. 

Type in coll. Ash mead. 

Described from a single specimen received, some years ago, from 
Mr. C. L. Marlatt. 

Differs from H, acieulatus Cr. in color of body and wings, length 
of the ovipositor, in having smooth mesopleura, and in the striae of 
the metanotum and abdomen being finer. 

2. Kormiopt'erus aciculnlus Cresson. 

Hormiust acicuUUus Cr., Trans. Am. Ent. Soc. vol. iv (1872), p. 190. 
9. — Length 5 mm.; ovip. 1.5 mm. ** Fuscous, more or less tinged with dull 
ferruginous; head ferruginous, with white pubescence, not full behind the eyes, 
vertex [anteriorly] depressed ; antennse [longer than body], pale at base, dusty 
at tips; thorax fusco-ferruginous; pleura, metathorax and abdomen covered with 
dense longitudinal strise; mesothoracic lobes smooth, the sutures rugose; tegulffi 
honey-yellow ; wings narrow, subhyaline, apical half varied with pale fuliginous ; 
a streak at tip of stigma, an oblique streak in first cubital cell, a spot at base of 
second cubital cell and a short transverse line at its apex, hyaline; stigma black, 
whitish at base and apex; legs ferruginous, with sparse erect hairs; abdomen 
blackish fuscous, tinged with reddish at base [and usually at tip], clothed with 
short erect whitish hairs; sutures deeply incised, the second segment with a deep 
transverse line a little behind the middle ; ovipositor about half the length of 
abdomen." 

Hab. — Texas (Belfrage) ; Jacksonville, Fla. (Ashmead). 
Type in National Museum, obtained with the Belfrage collection. 
Several specimens of this species, agreeing in every particular with 
the type, I obtained in Florida, under oak bark in March. 
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ON A SPECIEN OF SIlHlTIilUllI FROM THE GRAIVD 
CANON OF THE COLORADO. 

BY C. H. TYLER TOWNSEND. 

During the past Summer, larvae of a species of Simulium were met 
with very abundantly in a small stream in one of the branches of the 
Grand Canon, July 8th to 11th. This branch, or side canon, is the 
one down which the Hance trail leads, being situated about fifty-five 
miles in a straight line N. N. W. of Flagstaff, Ariz. It is a deep 
canon, about seven miles in length, and becomes boxed up in the 
lower part of its course. About two miles down in this canon a 
small stream takes its source from a spring at a point about 2500 
feet below the rim. After flowing for a few rods the stream sinks, 
but reappears some distance down the canon, flowing on until it 
reaches the Colorado River, into which it empties. In this stream 
many colonies of the Simulium larvse were found in places where 
the current ran swiftly over the smooth water- worn surface of the 
rock. In going up the stream from where it empties into the Col- 
orado River to where it seeps out, a distance of fully three miles, 
I counted fifty-two colonies of the larvffi. There were six colonies 
below the lower fall, where the stream drops about forty feet over a 
shelf of rock (Archaean granite). It should be stated that the 
point where this stream seeps out is about 3000 feet below the rim 
of the canon, while the point where it empties into the Colorado 
River is about 5000 feet below the rim. There is, therefore, a fall 
of about 2000 feet in its uninterrupted course, or approximately 700 
feet to the mile. The greatest fall is in the last mile or so. No larvae 
were found in the few rods of its upper course, between the spring 
and the point where it sinks, the fall not being enough to form a 
swift current. The depths given are those below the south rim. 
which is 1000 feet lower than the opposite rim. The Colorado River 
is, at this point, about 2500 feet above sea-level, and the south rim 
about 7500 feet. These altitudes are from figures kindly furnished 
by the United States Geological Survey. 

The larvae were of all sizes at this date, from very small to ap- 
parently fiilly grown. In all cases they were attached to the smooth 
eroded surface of the rock in the swifter current, but were once found 
attached to leaves of grass growing in the stream. Empty whitened 
or yellowed pupa skins and cases were discovered in patches in some 
places. No live pupae were noticed at the time, but on subsequent 
examination of material collected it was found that quite a percent- 
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age of pupa cases contained the fully formed pupsB, the flies having 
not yet issued. Besides these, larvse of all sizes from many different 
colonies were collected. No adults, whatever, were to be seen. 

These larvae are much larger than those of ^S*. peeuarum and S. 
meridionale, the largest measuring 13 mm. in length, and differ as 
well in certain points of structure. It is, therefore, thought well to 
give a description of them. 

Fully grmvn larva. — General color of alcoholic specimens blackish, 
more or less mottled with whitish, the posterior extremity whitish, 

especially ventrally. Very elon- 
gate in form, narrowed on ante- 
rior half, segments of posterior 
half gradually widening to anal 
extremity, which is stout, with 
the ventral surface strongly 
bulged. Head (see figs. 1 and 2) 
nearly quadrangular, a little 
longer than wide, dark brown or 
blackish in color, corneous, with 
two approximated, irregular 
black dots on each side near lat- 
eral margin (see ^g, 1), and several rows and groups of nearly con- 
colorous markings on dorsal portion, as shown in ^g. 1. Antenncd 
pale, nearly as long as one-half anterior width of head, 3-jointed, 

first joint very elongate 
and narrow, not swollen, 
slightly curved, with a 
somewhat faint transverse 
suture on basal two-fifths, 
cylindrical below suture, 
beyond suture very slightly 
and somewhat irregularly 
narrowing to tip; second 
joint narrower than tip of 
first, straight and of equal 
width, except slightly wi- 
dened at base, a little more 
than one-third as long as first joint, and with two small, triangular, 
bud-like processes, one on each side at base, springing from the junc- 
tion of the two joints and approximated to the second joint ; third joint 



Fig. 1. 




FiK. 2. 
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extremely small, short, minute, triangular, but a little longer than 
wide, about same shape as the minute processes at base of second 
joint (see fig. 1). Fans (see figs. 1 and 2) consisting of about sixty 
scythe-shaped rays each, the microscopically thinly hairy on outer 
side, sharply widened dorso-vent rally on about their basal one-fourth, 
and when spread, presenting the appearance about middle of widened 
portion of a crescentic serrate line extending over the width of fan 

near base. Mandibles elongate, 
rather stout, nearly twice as long as 
wide, furnished with teeth on inner 
side at apex ; four large teeth on 
apex, nine or ten teeth behind these 
gradually decreasing in size, except 
that the second of these is larger 
than the first; a large tooth still 
behind these, with a small one di- 
rectly beside it ; mandibles furnished 
with dense brushes of hairs apically, 
more or less hiding the teeth, and 
basally, also with a regularly set 
fringe of hairs extending inward 
from anterior median portion (see 
fig. 3). Maxillce furnished on inner portion with a dense tuft of 
hairs, on outer with a blunt, subconical, horn-like process (see fig. 4). 

Thoracic prohg 4-jointed, elongate, sub- 
conical, truncate at end, last joint fur- 
nished with at least thirty obliquely 
longitudinal rows of hooks, and prob- 
ably more ; at base of these there is a 
marginal transverse row of bristles on 
side toward body (the proleg being 
flexed forward) extending around lat- 
erally, but wanting on outer, surface. 
Stigmata (see fig. 5) showing on the dor- 
sally tuberculiform extremity of body 
as a wide, transversely corrugated, 
blackish, more or less irregular circlet, 
^'^^'^- either flattened and slightly indented 

dorsally, or slightly scalloped ; at base dorsally with an X-shaped 
ciossing, or branching of chitinous rods, the two anterior branches 
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extending a short distance forward beneath the integument ; a soft, 

retractile, primarily 3-branched organ just anterior to these on dor- 
sura, each branch being subdivided into five smaller branches or 
papillaB. Length, 11-13 mm. ; width of head 
^0^^ about 1 mm.; of anal portion 1| mm. De- 

f ^5^^ \ scribed from many specimens. 

/ ( ' \ Pupa (see fig. 6). — General color pale brown- 

/ ^^^\^ ) ^®^ yellow on the 
pj jj thoracic portion, ab- 

domen darker ; head, 

wing and leg cases, and filaments pale 

yellowish, the head sometimes brownish ; 

prothoracic filaments arising from a single 

stalk on each side, which branches at 

base into usually eight filaments ; these 

do not subdivide. Third and fourth ab- 
dominal segments with five or six brown 

hooks or spines on posterior margin of 

dorsum. Eyes of adult, showing through 

the pupal skin in some cases, exhibit a 

remarkable difference in size of facets of 

upper and lower portion, those of lower 

half of eye (seen from side) not more 

than one-fourth as large as those of upper 

half; division between large and small 

facets very marked and abrupt, in a line 

parallel with the longitudinal axis of 

the head. Length (excluding filaments) 

4.5-5 mm. 

CocooTif or ease. — Massed in coral-like 

aggregations. Open at top, but envel- *' 

oping all of the pupa, except the filaments or the extreme anterior 

portion of the hunch-backed thorax. Length 4-5 mm. 




EXPLANATION OF FIGURES. 

Fig. 1.— Head segment of larva, dorsal view (enlarged). 
2. — Idem, ventnil view (enlarged). 
3.— Mandible (greatly enlarged). 
4.— Maxilla (greatly enlarged). 

5. — Anal extremity showing breathing organs, dorsal view (enlarged). 
6.— Pupa, lateral view (enlarged). 
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NOTES ON I.ECANIUM, WITH A LIST OF THE 
WEST INDIAN SPECIES. 

BY T. D. A. COCKERELL. 

The Coccid genus Lecanium Illig. consists at the present time of 
about eighty nominal species, and is practically cosmopolitan. Sig- 
noret, in 1873, divided the genus into six series, some of which might 
be regarded as distinct genera or subgenera. 

FIRST SERIES. 

Consists of flat and often viviparous species, of which L, hesperi- 
dum L. may be taken as the type. The others are L, acuminatum 
Sign., L. angustaium Sign., L, frenchii Mask., L. lauri Boisd., L, 
Umgulum Dougl., L. maculatum Sign., L, mangiferce Green, L. mini- 
mum Newst, L. tessell/iium Sign., and L. viride Green. If this group 
were to receive a subgeneric name, Calymnatus Costa, 1827, is ap- 
parently available.* 

(1.) Lecanium hesperidum (L.) Sign.— in January, 1892, Mr. 
W. Harris sent me, from Cinchona, Jamaica (5000 feet altitude), 
two little scales found on an orchid of the genus Stelis, They were 
in poor condition for examination, and the largest only 3 mm. long ; 
color pale brownish. So far as could be made out, they were the 
young of hesperidumj but it is singular that, except for this instance, 
the species has never been found in Jamaica. [Since this was written 
I have found a single adult 9 of hesperidum, with young, on the 
midrib of the upper side of a mango leaf, in Kingston.] 

(2.) Lecanium mangiferaB Green. — Fairly common in Kingston, 
Jamaica, on Mangifera and Jambosa, First found by Mrs. Swainson. 
This species, which has also been found at Denierara, is easily rec- 
ognized by the subtriangular shape and the branched hairs along the 
margin. Eggs are produced, but the young larvse at first take shelter 
beneath the body of the parent. 

* So far as I can gather from Signoret's work, it seems that Calypticus Costa was 
first applied in 1829 to C. spumosus Ck)sta, which is PtUvinaria vitis. Therefore 
QUypticiu is not properly a synonym of Lecanium, but might, according to very 
strict priority, be brought forward to replace Pulvinaria. 
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(3.) Lecanium longulum Dougl.— Mr. C. A. Barber seut me this 
from Antigua, where it infests pigeon-peas. Later, I found it abun- 
dantly, mixed with L. olece^ on the branches of a tree in Kingston. 
The tree, which was not identified, has 3-foliolate leaves, the leaflets 
lanceolate, entire, pubescent above, beneath pale, with strong veins. 
I also have specimens received from Mr. Newstead, found on Eu- 
phorbia (under glass) in Cheshire, England. Many of the Anligiia 
sj>ecimens show holes where parasites have escaped. 

When the scales become dry, they curl up and change color. Such 
specimens might be referred to Signoret's second series, but on the 
whole, it seems best to place the species in the first series, having 
regard to all its characters. The following notes are additional to 
the information given by Douglas in his description : 

Scale (Jamaican specimen) about 4 mm. long and 2 mm. wide, of the 
flattish type, but fairly convex, dorsum rounded, not keeled, shiny. 
Color, when alive, appearing dark grayish ; when removed from the 
plant and seen with a lens, it has a very pale ground color, tinged with 
pinkish or yellowish, and much gray markings. To be more precise, 
there is a rather broad dorsal stripe of pinkish, bordered first by a pale 
yellow line on each side, which is broken up into spots, and outside 
that by a dark gray line. From the last run numerous blackish 
lines, radiating towards the margin, but not reaching it. There is, 
outside the dark gray line, a tendency to similar lines, which, cross- 
ing the radiating ones, produce a somewhat tessellated effect. The 
old scales become light brown. 

The anal plates are brown, rather broad, so that together they 
form a square. Eyes dark purple. 

The margins of the scale have simple hairs, rather longer than in 
some species ; the marginal spines are peculiar, being sunk in squared 
incisions, from which they do not usually project. There are two 
spines in each incision (four pairs of spines in all), which are either 
short and equal, or one is longer than the other, and projects beyond 
the incision. 

The posterior cleft is pinkish in fresh specimens ; its sides are 
contiguous, but separate slightly after boiling in caustic soda. After 
boiling in soda the scale appears closely and conspicuously pitted 
with gland-spots. 

The antennae are described and figured by Douglas (*' Ent. Mo. 
Ma<r.,'* 1887, p. 97). It appears to me that there are eight joints, 
as described by Douglas, although MaskelTs L. chirimolicR, which is 
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supposed to be the same, has only seven joints. It seems possible 
that L, chirimoluBy although abandoned by its author (Tr. N. Z. 
Inst. 1890, p. 16) is a valid species after all. The legs are not de- 
scribed by Douglas. The femur is about one-third longer than 
tibia ; tibia not twice as long as tarsus. Tarsal knobbed hairs long 
and stout; claw short and thick. Femoro-tibial and tibio-tarsal 
joints dark. Hairs arise from the distal ends of the coxa and tro- 
chanter, the trochanteric one being the longer. 

The eggs are oval, as in other species. 

(4.) Lecanium tessellatum Sign.— A very remarkable species, 
found hitherto in hot-houses in Europe, on a palm (Carysta), Some 
time ago Mrs. Swainson brought me some lignum-vitae leaves, gath- 
ered in Kingston, Jamaica, which I then put by. Turning them 
over later, I was surprised to find a curious flat Lecanium^ which 
agrees well with Signoret's tessellatum. This example, 5 mm. long 
and 4 mm. broad, was spoiled by a parasite, which had escaped 
through a small hole. On Dec. 29, 1892, I was so fortunate as to 
find another scale, also on a lignum-vit» leaf, at Mr. Gardner's 
residence in Kingston. This latter specimen was not parasitized, 
and on removing it from the leaf, it was interesting to see a crowd 
of young larvfiB, which, on being exposed to the light, scattered in 
all directions. 

The following descriptive notes are intended to supplement those 
given by Signoret: 

Female scale flat, very slightly convex, broad-oval or shield shaped, 
shiny, dark chestnut-brown, strongly rugose under a lens. The tes- 
sellations are as given by Signoret ; ten sutures could be counted 
along the margin. The posterior cleft is about two-ftfths total length 
of scale, its sides contiguous. Anal plates together forming nearly 
a square ; margin of scale slightly granulose, but no distinct hairs ; 
no lateral spines ; substance of scale sparsely pitted with gland-dots. 

Legs slender, tarsus very little over one-half length of tibia ; tibia 
not much shorter than femur; two hairs spring from the distal end 
of coxa, and apparently two from the trochanter. A young indi- 
vidual on a leaf is flat, oval, whitish, with fine radiating grooves. 
This example is less than 2 mm. long. 

Larva pale orange, but nearly colorless by transmitted light; 
shape long oval, legs extending far beyond body. Last joint of an- 
tenna with some long hairs. Tibia a liitle longer than tarsus; digi- 
tules of claw curved, slender, ordinary ; clubbed hairs of tai-sus 

TBAN8. AM. BNT. 80C. XX. APRIL. 18*J3. 



Digitized by 



Google 



52 T. D. A. CX)CKERELL. 

peculiar, both long, but the upper one filiform, with no distinct knob, 
the lower stout and longer, with a very distinct knob. 

The posterior cleft of the larva is widely squared for its hindmost 
half; and from it spring two cylindrical tubercles; not extending 
beyond its mouth, bearing each a long straight hair — the usual cau- 
dal filaments. Between these tubercles is a pair of hooked organs, 
the hooks pointing away from the central line. This arrangement 
in the larva is interesting, and deserves further study. 

SECOND SERIES. 

This series consists of convex elongated (or at least not hemi- 
spherical) species, which have been classed together for convenience, 
but do not appear to form a natural group. They are L. assimUe 
Newst., L, begonuB Dougl., L. herheridu Schr., L, elmigatum Sign., 
L.fitchii Sign., L, geniske Sign., L.jaglandis Bouch., L. mori Sign., 
L. persicw Fab., L. plcecB Schr., L. pruinosum Coquill., L. sallei Sign., 
and one or two others. L, persicw is very near to some species re- 
ferred to the third series ; it is not confined to the peach, for although 
I have it from Isleworth, England, on peach (Q. Manville Fenn), 
what seems to be the same thing is received from Meissen, Saxony 
(C. F. Schaufuss), where it was found on Vitis vinifera and Spiraea, 

(5.) LBCanium begoniS Dougl. — Mr. C. A. Barber sent me from 
Antigua some leaves of Tenninaliu catappa, on which were many 
specimens of a Lecanium. I was at first inclined to consider it a new 
species, but it is so near to L. beganice (of which I have Demerara 
specimens, sent by Mr. Newstead) that I now doubt whether it is 
even a distinct variety. 

The scales are abundant on the leaves ; along the midrib on the 
upper side, but below more numerous, and scattered ; twenty-two 
out of thirty-five on the under side of one leaf show holes where 
parasites have escaped. The parasite is a Chalcidid, with a large 
and thick tibial spur; femur and tibia brown ; tarsus whitish ; stig- 
mal vein rather long, bifurcate at end ; post-marginal about as long 
as stigmal. 

Female scale rather over one-eighth inch long, broad-oval seen 
from above, moderately convex; ends flatter than sides, so that the 
outline seen from the side is pyramidal, while seen from one end it is 
rounded. Scale shiny, somewhat granulose, especially at sides, so 
dark brown as to appear black when adult, though some are obvi- 
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ouslj brown. In outline, color and texture, these Antigua scales 
exactly resemble the Demerara hegonicZj but my specimens of the 
latter are smaller, and have a rather more pronounced anal notch. 

The structure of the scale is noteworthy, consisting of distinct 
oblong plates, each having in its centre a circular gland-spot. This 
is only seen by transmitted light. 

On the Terminalia leaves from Antigua were also plenty of L. 
olew Bern. 

(6.) Lecanium aSSimile Newst., var. amaryllidis, n. var. — In 
numbers on the leaves of AmarylliSy sp., in Antigua, sent by Mr. C. 
A. Barber. Scale about 3 mm. long, or less ; black, with a pale 
margin, or red-brown. The pale margin is finely striate-plicate ; the 
black portion is shiny, examined by transmitted light it appears 
brown. 

Derm with scattered gland-dots. Sides of posterior cleft contigu- 
ous, the cleft short, not nearly twice as long (counting from tip of 
anal plates to margin) as length of anal plates. Anal plates pale, 
long wedge-shaped, the two posterior angles of the triangle much 
greater than the anterior one. Margin with but few hairs, these 
small, slender, with a slight tendency to be knobbed ; marginal 
spines single, each in a deep squared incision, beyond the mouth of 
which it does not project. 

Tibia about one-fourth longer than tarsus ; femur about one-fourth 
longer than tibia; distal end of tibia with two hairs, one short, the 
other rather long. 

Antennae with apparently eight joints ; third joint longest, but 
fourth almost as long, second next longest; then fifth, sixth and 
eighth subequal ; then first ; then seventh. It is difiicult to make 
out the joints, as some of them show constrictions, or ** false joints," 
but I think the statement here given is correct. There is a hair on 
first joint, one at end of fourth, one at end of fifth, and at end of 
sixth, and several on the eighth. 

This is very likely a distinct species, but nearly all of Mr. New- 
stead's short description of assimile will apply to it. L. asslmile, 
has 7-jointed antennae, and the hairs on them seem to be disposed 
differently. The slight difference in the stated proportions of tibia 
and tarsus, and in the size of the scales, cannot count for much. 

Several specimens of amaryllidk show holes where parasites have 
escaped. 
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THIRD SERIES. 

Consists of hemispherical species, with the skin more leas tessel- 
lated, living on trees and shrubs in North America and Europe. 
About twenty-six species are considered valid, but several of these 
are ver}^ closely allied. I have been able to examine the following : 

L. ossculi Koll., Ince, Cheshire (Newstead). 

L. didinguendum Dougl., Delamere Forest, Cheshire (Newstead), 
One of these has been parasitized. 

L, pyri Schr., Isleworth, Middlesex (Q. M. Fenn). 

L. nbis Fitch, Norfolk (Newstead). On Ribes rubrum Meissen, 
Saxony, July, 1892 (C. F. Schaufuss). I think this species has not 
yet been recorded from Grermany. 

L. romrum Snell., on Rosa centifolia Meissen, Saxony (Schaufuss) ; 
also what I take to be the same species on Prunw domeitiea Meissen 
(Schaufuss). 

L, tllicB L., on Tilia grandifolia, Oberblasewitz, 1890 (Schaufuss). 
This species, cesculi, and ulmi, are very much alike. Although it 
was two years since the Oberblasewitz scales were collected, I found, 
on crushing a scale for examination, a very small colorless mite, 
alive and walking about! Could it have been with the scale all 
this time, or do these mites breed in old scales ? 

L, ulmi L., Ince, Cheshire (Newstead). 

The group represented by the third series is distinct enough to 
receive a subgeneric name, and may be called Eulecanium, taking 
L, tilue as the type. 

FOURTH AND FIFTH SERIES. 

So far as I know the species of these two series, they are strictly 
of one group, the only difference being that in the fifth series the 
characteristic ridges are seen in the adults, while in the fourth series 
they are only well seen in young scales. Mr. Ashmead named the 
group Bernardia, taking L. olece as the type ; in a letter to the U. S. 
Department of Agriculture, I changed this name to Neohernardia, on 
account of preoccupation in botany, but concerning this, see *' Journ. 
Inst. Jamaica,*' 1892, p. 142. It appears, however, that the name 
Sausetia was formerly used for L. coffeos, (see " Zool. Record" for 1865), 
and if it can now be taken up, it has priority. 
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(7.) Lecanium depressum Targ. — Mr. Barber has sent a scale 
from Antigua which I think may be referred to this species, though 
it is possibly distinct. He found it on garden HibiscuSy the double 
and single red varieties, and remarks that it is enormously fertile. 

Female scale^ — long. 4, lat. 2, alt. li mm. Dark chocolate-brown, 
elongate, convex, very shiny, somewhat obscurely transversely ridged, 
margin granulose, not crenulate. An old scale is pale brown, very 
finely reticulate all over with red-brown. The young are brown, 
dorsally keeled, and strongly transversely ridged. 

A young specimen examined had unbranched hairs around the 
margin, and very long spines at the lateral incisions. Color after 
boiling in soda, transparent, with central parts, legs, etc., red-brown. 
Eyes twice as far from base of antennae as from margin ; caudal 
filaments nearly straight, slightly curved outwards. 

(8.). L. 0l6ae Bern. — Very common in Kingston, Jamaica, on 
various trees and shrubs ; also sent from Antigua by Mr. Barber. 
It varies in color from black to brown ; on March 8, 1 81^2, Dr. 
Strachan sent me a branch of Ficus caricay gathered in Kingston, 
covered with L. olew, all of them^brown. Perhaps the name teditdo 
Curtis, which cannot well represent a distinct species, may be used 
for this brown form. 

(9.) L. hemisphoericuni Targ. — Very common and destructive in 
Kingston, Jamaica, especially on creepers. Mr. A. Fowler brought 
me a fruit of Anona muricata almost entirely covered by this species, 
and presenting a most singular appearance. It also occurs at Cin- 
chona, 5000 feet altitude, on Dendrophthora cupressMes ( W. Fawcett;; 
at Port Antonio, on Chrysanthemum (A. J. Hopwood) ; and else- 
where. In Antigua, Mr. Barber finds it a " terrible pest to varie- 
gated Eranthemurrif' and sends also a pale variety of it, which he 
found on Salvia, I noticed that very young scales from Antigua, 
on EranfJiemumy were pale with three conspicuous transverse pinkish 
bands. 

M r. Caracciolo records this scale from Trinidad, where it is found 
on gnava. 

(10.) L. filicum Boid. — On various ferns at Manchester Cottage, 
Kingston, Jamaica. 

Adult scale brown, like hemisphxxricumy but immature specimens 
longer and white. Margin of scale with clubbed hairs. The edge 
of the scale orange-brown by transmitted light, appears crowded 
with black dots ; these seem to extend more or less all over the scale. 
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Lateral spines distinct, twice as long as the hairs. There is a slight 
tendency to have ridges, as in olect, but in the adult this fades away, 
leaving the sides of the scale obscurely furrowed. 

With a lens the surface of the scale is seen to be covered with 
minute pale dots. There are pale dots at intervals along the lines 
of the ridges. 

There can be no reasonable doubt that this \sfili4mm, but in many 
particulars it resembles L, clypeaium Dougl., which must be very 
closely allied. 

SIXTH SERIES. 

I have studied none of the species of this series. Mr. Crawford 
appears to have used the name Cryptes in MS. for L. baccatum (see 
Maskell, Tr. N. Z. Inst, 1891, p. 21), and perhaps, if necessary, 
this could be brought forward for use in a subgeneric sense. 

Kingston, Jamaica, Dec. 31. 1892, 
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THE GAI.ERUCINI OF BOREAL AMERICA. 

BY GEORGE H. HORN, M. 1>. 

The essay of Dr. LeConte published in the Proc. Acad. 1865, pp. 
204-222, was intended as a Prodromus of a more extended work 
when the accumulation of material would have made the work more 
perfect as to the species themselves, and a more nearly complete as 
to the contents of our fauna. In the same journal, in 1873, Crotch 
published a few notes on the tribe. Since the work of LeConte a 
small number of species have been described. 

In 1875 the eleventh volume of the ** Grenera** appeared from the 
able hand of Chapuis, and which formed the basis of the table of 
genera given in the " Classification of the Coleoptera of North 
America." 

The Galerucini treated in the following pages form one of the two 
divisions or sub-tribes, into which the tribe Galerucini is divided by 
all recent authors in the following manner : 

Hind thighs slender, adapted for walking OALElBnciNI. 

Hind thighs thickened, adapted for leaping HALTICINI. 

This distinction is ample for those with some entomological tact, 
whose experience in a general way will enable them to place doubtful 
forms in their approximately correct relationship, but it must be 
admitted that forms will occasionally present themselves in which 
the aggregate of an insect's structure must be given weight when 
characters that are considered more especially distinctive fail. 

The femoral characters is without doubt the most constant, and 
least liable to give rise to doubt. There are, however, some Gale- 
rucini in which the thighs are quite as much thickened as in some 
Halticini. An instance in which the hind thighs of one of the latter 
group are scarcely thickened will be treated in a supplement to the 
present essay. 

As a rule, the anterior coxae are separated in the Halticini and 
contiguous in the Gralerucini, but exceptions occur in both sub-tribes, 
although the characters may be said to have value next to that drawn 
from the femora. 

The hind tibiae in the Halticini are nearly always provided with a 
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terminal spur often largely developed or modified. The exceptions 
to this rule are very few. In the Galerucini the hind tibisB are very 
often without spurs, but the absence of these spurs is less character- 
istic of the Gralerucini than is their presence of the Halticini. It 
can very readily be understood why a spur is important on a hind 
tibia of a saltatorial insect, giving, as it does, a point of resistance 
in the act of leaping. 

In the Halticini the general rule is that the third joint of the an- 
tenna is equal to or longer than the fourth, while in the Galerucini 
the third joint is usually smaller. There are, however, exceptions 
in both sub-tribes. 

The characters have been given in the order of their importance 
and constancy, so that by having regard for them all it seems pos- 
sible to solve all doubtful points. 

It hardly seems necessary to enter into any detailed discussion 
of the various characters used in classification. With one there will 
doubtless be diflSculty, which there seems no way of surmounting. 
The first joint of the hind tarsus plays, justly, an important role, 
but it has been found impossible to draw any absolute line of de- 
marcation. In cases of doubt in using the table regard must be had 
to the aggregate of the characters of the insect aft^r the manner 
indicated for the separation of the higher sub-divisions. 

Chapuis, in dealing with the large number of genera, has found it 
necessary to divide them into twenty-seven groups. Of these eleven 
are represented in our fauna, as follows: Coelomerites, Atysites, 
Drabroticites, Phyllobroticites, Scelidites, Luperites, Metacyclites, 
Agelasticites, Galerucites, Cerotomites and Sermylites, to which two 
others have been added to accommodate some troublesome genera in 
our fauna — Androlyperites and Phyllecth rites. In the compara- 
tively few genera in our fauna an ordinary analytical table would 
suffice for their separation, but for the purpose of bringing our 
genera in relation with the best work hitherto done on these insects 
the groups adopted by Chapuis have been indicated in the table. 

Fortunately, it has been found necessary to indicate but two new 
genera, while four genera hitherto unknown in our fauna have been 
introduced, — Triariua, Malacosoma, Malacorhlnus and Luperodes, the 
last named containing nearly all those formerly called Lvpenis. 

GaleruceUa is the equivalent of Galeruca Chap., which has erro- 
neously been placed among the genera with closed front coxal cavi- 
ties. Scelolyperus is the equivalent of Scelida Chap. 
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Of the genera in the following table the following are thus far 
peculiar to our fauna: HaUiddea, Trachyseelida, Androlyperas, 
Phyllecthrus and Andredor, 

Chapuis arranges the tribes as they occur in our fauna in the fol- 
lowing order : Phyllobroticites, [Phyllecthrit^], Diabroticites, Agel- 
asticites, [Androlyperites], Scelidites, Luperites, Atysites, Ccelorae- 
rites, Metacyclites, Galerucites, Sermylites and Cerotoraites. It 
seems, however, that the arrangement produced by the analytical 
table gives quite as satisfactory results in the cabinet. 

The following arrangement is the one proposed for our genera : 

Anterior ooxal cavities open behind 2. 

Anterior cozal cavities closed behind 8. 

2,— Claws of tarsi bifid (simple in 9 Monoxia) 3. 

Claws of tarsi append iculate 4. 

3. — ^Tibiffi without terminal spars. 

Epipleorse short, scarcely passing the middle of the elytra (Coshmeritea). 

Onter edge of tibisB deeply solcate Monoeesta. 

Outer edge of tibiss feebly carinate. Haltlcldea. 

Epipleuree long, reaching nearly the apices of the elytra (Atyaite$). 
Tarsal claws similar in the sexes, deeply bifid ; antennset longer than 
half the body. 

Third joint of antennte shorter than the fourth Trirhabda. 

Third joint longer than fourth GHlerocella. 

Tarsal claws unlike in the sexes, narrowly bifid in males, simple in 
females ; third joint of antennae longer than the fourth : antenne 

not reaching the middle of body Monoxla. 

TibisB with terminal spurs iDu^oHeite$). 

AH the tibisB with terminal spurs; outer edge rounded Trlarlos. 

Anterior tibiss without spurs ; outer edge more or less carinate. 

DIabrotica. 

4. — Epipleuree not distinct (Phyllobrotieitea) Phjllobrotlca. 

Epipleurse well defined 5. 

5. — First joint of hind tarsi slender, always longer than the next two, and some- 
times longer than the next three 6. 

First joint of hind tarsi rather stout, sometimes as long as the next two, 

usually shorter 7. 

6.— First joint of hind tarsus decidedly longer than the next two, and in most 
cases equal to the three. 
All the tibie without spurs (SceliditeM). 
Form elongate, parallel, anterior coxee contiguous.. ..Scelolyperos. 
Form broadly oval and convex, anterior coxee narrowly separated. 

Traehy seel Ida. 
TibifiB with spurs, at least in part (Luperites). 

All the tibisB with spurs I^aperodes. 

First joint of hind tarsus equal to the next two and nearly as stout {Andro- 
lyperites), 
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Tibis) without spurs; anterior cozte distinctly separated. 

A ndrolyperns. 
Tibie with spurs on the middle and posterior legs; anterior coxee sepa- 
rated by a thin lamina MalKCorhinas. 

7. — Prothorax narrowed at base; all the tibi» with spurs; sexes unlike in form 

(Metacyditea) Metacyrla. 

Prothorax not narrowed at base; all the tibis with spurs; sexes similar 

iAgelasticiiea) Nalacosoiiia. 

Prothorax not narrowed at base; tibisB without spurs; sexes similar in form, 
but with differing antennie, either in form or number of joints 

(PhyUecthrUet) Phylleclhrus. 

8. — Tarsal claws bifid; tibife without spurs iOaleruciies) Galeroc^. 

Tarsal claws append icu late. 

First joint of antenne longer than the fourth, third joint elongate 
{Cerotomitei). 
All the tibiae with spurs; front of male not impressed.. ..Cerotonia< 
Front tibiffi without spurs; front of male deeply transversely depressed, 

AndrecAor. 

First joint of antennae not longer than fourth, third joint shorter {Ser- 

mylites) Ag^elasa. 

MONOCESTA Clark. 

Antennae slightly thickened, a little longer than half the body, 
joints 1-3-4 about equal in length, third about half, joints 5-10 
gradually shorter, eleventh about as long as the seventh. Head de- 
flexed, moderately deeply inserted, eyes oval, entire; clypeus trun- 
cate, abruptly thickened behind the margin, labrum large, subacutely 
oval in front ; maxillary palpi not very robust, the terminal joint 
acute, as long as the preceding joint and more slender ; mandibles 
stout. Thorax short and broad, transversely depressed ; scutellum 
moderately large, the apex oval ; elytra somewhat inflated, broader 
behind, the epipleurse very narrow, extending three-fourths to apex ; 
prosternum not extending between the coxae; metapleurae moderately 
wide, narrower posteriorly. Legs not long; tibiae slightly broad- 
ened at tip, the outer edge grooved, apex without spurs ; tarsi rather 
broad in both sexes, claws bifid. 

This genus contains species formerly placed in Codomera, from 
which it differs by characters of somewhat doubtful value. The 
species are numerous, and for the most part Brazilian, a number are 
found in Mexico, but one occurs in our regions. Chapuis placed the 
genus in a group, Coelomerites, which, may readily be distinguished 
from all others with entire anterior coxal cavities and bifid claws by 
the deeply grooved outer edge of the tibiae. 
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M. eoryli Say, Jooro. Acad, iii, p. 455; ed. Lee. ii, p. 220. — Oval, moderately 
convex, broader behind, yellowish testaceons, elytra metallic-blue, with a broad* 
transverse testaceous band at middle, broader at suture and sides. Antenns 
pale brown. Head sparsely punctate, with a median impressed line from the 
occiput to the labrnm, transverse impression feeble. Thorax more than twice as ' 
wide as long at middle, apex emarginate, base truncate, sides regularly arcuate, 
the margin slightly reflexed posteriorly, anterior angles slightly prominent, hind 
angles obtuse, disc transversely depressed, surface sparsely finely punctate ; elytra 
twice as long as wide at base, dilated behind the middle, surface punctate, but 
less distinctly at apex and base. Body beneath and legs dull testaceous, the ab- 
domen often darker. Length .40 — .60 inch.; 10—16 mm. 

Male. — Last ventral segment broadly and deeply transversely emarginate, a 
slight fovea at the apex of the notch. 

FemaU, — Last ventral broadly, but not deeply emarginate. 

This species varies greatly in size, and I think I have seen speci- 
mens larger than the measurements given above. The normal col- 
oration is that described above, but specimens occur with less blue, 
and some almost entirely yellow. 

Occurs in Virginia, Illinois and Kansas. 

HAI.TICIDEA n. g. 

Head oval, not deeply inserted, the eyes oval, prominent and free, 
frontal tubercles distinct, not prominent ; a transverse groove between 
the eyes; labrum transverse, faintly emarginate; maxillary palpi 
short and stout, the terminal joint conical, longer than the preceding 
joint. Antennae slender, nearly half the length of the body ; first 
joint slightly clavate, twice as long as the second, this a third shorter 
than the third joint, fourth joint scarcely longer than third, joints 
^y^ to ten slightly shorter, eleventh longer and acute at tip. Thorax 
more than twice as wide as long, sides arcuate, hind angles not dis- 
tinct, disc convex, with a median transverse impression, sometimes 
indistinct or obliterated at middle ; elytra oval, slightly oblong, the 
epipleurje distinct in front, but becoming internal behind the middle ; 
anterior coxal cavities narrowly closed behind, the prosternura not 
visible between the cox». Legs moderate in length, the tibiae scarcely 
broader at tip, the outer edge finely grooved, no terminal spurs ; tarsi 
rather stout, the first joint about equal to the nex two ; claws strong, 
deeply bifid, the portions widely divergent. Bobdy glabrous. 

This genus is proposed for several small species which might 
readily be mistaken for Haltica by their facies. Among the groups 
suggested by Chapuis it seems best placed in the Galerucites by its 
entire anterior coxal cavities, unarmed tibiae and bifid claws, although 
it differs from them in its glabrous surface. 
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The only other representative of the group in our fauna is OaL 
extenuiy beside which the species of the present genus seem rather 
out of place, but as classification should be based on structural char- 
acters and not facies, there seems no other course to pursue than to 
place the species in the Galerucites. 

Suffrian has described, from Cuba, a Haltica dichroa (Archiv. fiir 
Naturgesch. 1868, p. 203) in such a manner as to lead one to sup- 
pose that it might possibly be a member of the present genus. 

The species are closely allied, and not easy to separate sharply, by 
description, although easily separable in cabinet The following 
characters will, with the description, assist in their identification : 

Head and thorax smooth, panctaatioD scarcely evident. 
Base of thorax regnlarly arcuate, hind angles not distinct; ponctnaticn of 

elytra rather fine and moderately closely placed plftclda. 

Base of thorax truncate at middle, obliqne each side, hind angles distinct ; 

punctuation of elytra coarse modestm* 

Head and thorax very distinctly punctate, the former alntaceous. 
Base of thorax arcuate, hind angles slightly evident; punctuation of elytra 
fine and not well impressed delate* 

H. plaeida n. sp.— Oval, slightly oblong, subdepressed, yellowish testace- 
ous, meta-pectus piceons, elytra metallic-blue; antennie pale brownish testace- 
ous. Head shining with minute scattered punctures. Thorax more than twice 
as wide as long, slightly narrowed in front, sides strongly arcuate, disc with a 
deep, median, transverse depression, which may be reduced to a fovea each side, 
surface shining, minutely sparsely punctate; elytra finely and moderately closely 
punctate, much smoother at apex. Body beneath sparsely pubescent. Legs pale 
yellowish. Length .12 inch. ; 3 mm. 

Male. — Last ventral with a broad, almost semicircular emargination. 

Femcde, — Last ventral entire. 

Three specimens — Arizona, doubtless from the southern part. 

H. modesta n. spw — Oval, slightly oblong, yellowish testaceous, elytra 
bluish green ; antennie yellow. Head smooth, sparsely minutely punctate, a 
slight median impression of the front. Thorax more than twice as wide as long, 
slightly narrowed in front, sides strongly arcuate, disc with a sharp, median, 
transverse depression, surface smooth, with a few punctures near the sides, hind 
angles small but distinct ; elytra relatively coarsely, not closely punctate: punc- 
tures a little less distinct at apex. Body beneath and legs yellowish testaceous, 
sparsely pubescent. Length .10 inch. ; 2.5 mm. 

Male.—lasX, ventral trnncat«, with a small emargination at middle, disc of 
segment slightly flattened. 

The only specimen examined is entirely yellow beneath, while the 
other two species have the meta-pectus piceous. With such limited 
material it is not possible to assert the constancy of the character. 

Collected in Biscay ne, Fla., by Mr. E. A. Schwarz. 
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H. delata n. sp. — Oval, slightly obloDg, sabdepressed, head and thorax 
yellow, sometimes piceons, elytra piceons, with a faint surface lustre. Antenne 
piceoQs, the basal joints paler beneath. Head alataceoas, panctate. Thorax as 
in modestat but withoat distinct hind angles, the transverse depression not deep; 
surface alutaceons, sparsely punctate; elytra not closely punctate; punctures 
feebly impressed, apex much smoother. Body beneath and legs yellow, meta- 
pectns piceous, distinctly bronzed. Length .11 inch. ; 2.75 mm. 

Male. — Last ventral truncate, with a small emargination at middle. 

Female, — Last ventral entire. 

In this species the head and thorax, while usually yellow, tends to 
become brownish or piceous. The meta-pectus is also similarly va- 
riable in color. The surface lustre of the elytra may be violaceous 
or bronzed, but in none of the dozen specimens before me is there 
any trace of blue. 

Collected abundantly at San Antonio, Texas, by H. F. Wick ham. 
Occurs also in Arizona. 

TBIRHABDA Lee. 

Head broad, moderately deeply inserted, eyes oval, convex and 
entire. Antennae slender, three joints the length of the body, first 
joint claviform, second small, but oblong, third not quite twice as 
long as the second, fourth longer than the third, joints 4-10 gradu- 
ally decreasing in length, eleventh longer ; labrum transverse, emar- 
ginate; maxillary palpi not very stout, last joint conical, acute, 
narrower than the preceding joint and about as long. Thorax much 
broader than long, widest at middle, the angles distinct, and more or 
less prominent ; scutellum short, obtuse ; elytra elongate, parallel, or 
slightly broader behind, distinctly margined at sides, the epipleurse 
narrow, but extending somewhat posterior to the middle ; presternum 
not prolonged between the coxae, these prominent and contiguous ; 
middle coxse slightly separated in front, contiguous posteriorly; 
metasternal side-pieces moderately broad, narrower posteriorly. Legs 
moderate, the tibise faintly grooved on the outer side, without spurs 
at tip ; tarsi not long, the first joint as long, or a little longer than 
the next two ; claws bifid, but somewhat dissimilarly in the sexes. 

It seems not to have been observed by those who have had occa- 
sion to study the genus, that the claws are somewhat dissimilar in 
the two sexes. In the male the claws are narrowly bifid at tip, while 
in the female they are more broadly bifid posterior to the tip, seeming 
almost to be toothed. 

The first attempt at a study of our species was made by Dr. Le- 
Conte (Proc. Acad. 1865, p. 219), who separated the species with 
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characteristic acumen. Later (Proc. Acad. 1873, p. 56) Mr. Crotch, 
in a few words, suppresses many of the species as mere varieti^ 
without giving any definite reasons for such action. The results of 
the present study confirm the views of Dr. IjcConte, basing the sepa- 
ration of the species on structural characters not observed by either 
of the preceding authors. 

Before giving the table of the species it is well to observe that, 
contrary to the idea expressed by Crotch, the species are for less va- 
riable in their markings than might have been expected. The ely- 
tral sculpture is also remarkably constant, and forms two fairly-well 
defined types, the first illustrated by iomentom and luteodncta, in 
which the punctuation is so fine and dense as to appear almost as an 
opacity ; the second form by virgata and flavolimbata has the elytra 
distinctly punctate and slightly asperate, the punctures closely placed, 
but evidently distinct. 

In the following table the species are divided into two series, the 
first without any trsLce of metallic surface lustre on any portion of 
the body, while in the second there is more or less such lustre. There 
is no trouble in applying this character, except in some forms of 
luteodiicta, in which the elytra are nearly black, but an examination 
of the plaga of the occiput, or the thoracic spots, shows the surface 
lustre very plainly. 

The occipital spot is of far greater constancy and importance than 
would have been expected of so trivial a character. In about one- 
half the species the occiput has merely a small spot in front of the 
edge of the thorax, while in the other species a large transverse space 
is piceous, extending at times nearly to the eyes. It is true that in 
nearly all the species, when the head is unduly extended, a piceous 
band is visible across the occiput, but the difference between the two 
sets of species can be easily appreciated by an examination of such 
well-known forms as canaderms and flavoliinbata. 

The following table has been prepared as an aid to the separation 
of the species more fully described in the subsequent pages ; a cabinet 
arrangement is suggested by the number preceding each species. 

Surface of body without any trace of metallic lustre in the markings, these 

being piceous or brownish 2. 

Surface with metallic lustre in the markings, if not on the elytra at least on the 

head and thorax 6. 

2. — Thorax more than twice as wide as long; epipleurs more or less piceous. 

2. breTicollis. 
Thorax not twice as wide as long; epipleuree always pale 3. 
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3. — Elytra very densely and finely punctured, the punctures so dense as to be 

indistinct as such 4. 

Elytra closely punctate, but the punctures are distinctly separated 5. 

4. — The yellow vittsB of elytral disc attenuate to apex 1. tomentosa. 

The yellow vittse broad, parallel and entire 4. CAniMlenftis. 

The yellow vitta) divided at middle by a fine black line; thorax coarsely 
punctate and subopaque; body beneath almost entirely piceous. 

5. geniinata. 

5. — Elytra normally vittate, as in eanadensia 3. TirgatB. 

Elytra almost entirely pale, the darker vittee indistinct or obliterated. 

6. cadaca. 

6. — ^Thorax smooth, impunctate; head with small occipital spot; elytra subtrun- 

cate, sutnrat angle acute, or even slightly prolonged....?, nltidicollls. 

Thorax more or less punctate and impressed 7. 

7. — Occiput with a small piceous spot; elytra very finely punctate.. 9. dlducta. 

Occiput with transverse piceous space 8. 

8. — Punctuation of elytra comparatively rough. 

Elytra normally vittat« 10. coDTergens. 

Elytra entirely blue, except border 13. flaTOllmbata. 

Punctuation of elytra fine and dense. 
Elytra yellow, with slender blue vittse, resembling nitidicoUis. 

8. liewisll. 
Elytra blue, with a short discal vitta attenuate to apex, as in tomentosa. 

11. atteuuaia. 
Elytra green, blue, or purple-black 12. loteocincia. 

By a rare exception, specimens of luteodnda have a dull, yellow, 
indistinct vitta. 

T. tomentosa Linn., Syst. Nat. ed. xii, p. 601 ; Lee., Proc. Acad. 1865. p. 
220; bacharidia Weber. Abs. Ent. p. 57; Fab., Syst. El. i, p. 480; Oliv., Ent. vi 
p. 629, pi. 3, fig. 34; lampyroides Gmel., Ed. Linn, i, 4, p. 1731.— Form oblong, 
slightly broader behind ; anteunte entirely piceous when fully mature, the fifth 
joint distinctly longer than the third. Head testaceous, with a small occipital 
spot piceous, surface coarsely obsoletely punctate. Thorax not quite twice as 
wide as long, the angles usually prominent, sides obtusely angulate, but variable, 
disc with a vague depression each side of middle variable in extent, surface 
sparsely indistinctly punctate, color yellowish with the usual three piceous spots ; 
scutellum piceous, sometimes margined with testaceous ; elytra piceous, opaque, 
the entire margin from humerus to apex testaceous, the disc with a testaceous 
vitta broader at base, gradually narrowed to tip, extending three-fourths to apex, 
surface densely finely punctate, and finely, inconspicuously pubescent; epipleune 
always pale ; pro- and metasternum always pale, metasternum at least piceous at 
the sides. Abdomen pale at middle and piceous at sides, or at times entirely 
piceous. Legs yellowish testaceous, the outer side of the front tibia, the tips of 
the middle and hind tibise and the tarsi piceous. Length .34 — .40 inch. ; 8.5 — 
10 mm. 

ifo/e.— Last ventral segment broadly, but not deeply emarginate ; claws slightly 
bifid at tip, the two divisions equal in length. 

FenuUe, — Last ventral obtuse, entire; claws more deeply bifid, the inner divi- 
sion a little shorter and more divergent. 
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The variation observed in this species are of but little moment, 
and have been recorded in the description. Under this description 
Crotch was disposed to unite several others, assuming that the differ- 
ences in color were merely varietal, but as these differences are sup- 
plemented by others, the sexual often being important, the species 
recognized by LeConte must be admitted. 

Occurs on the Atlantic coast from Long Island to Florida, usually 
very abundant. 

T. breTicolllft Lee., Proc. Acad. 1865. p. 221.— Form rather more broadly 
oval than usual. Antennset piceous, the underside of the three basal joints tes- 
taceous. Head dull yellowish testaceous with a small occipital piceous spot, sur- 
face nearly smooth, a few indistinct coarse punctures at middle of the vertex. 
Thorax more than twice as wide as louj;, slijchtly narrower in front, sides ob- 
tusely angulate, disc irregular, with a moderately deep oblique impression each 
side, the two meeting opposite the scutellum, surface sparsely indistinctly punc- 
tate, more evidently near the front angles ; scutellum pale, piceous at apex ; 
elytra dull yellow, with a common sutural piceous vitta broad at base, gradually 
narrowing to apex, a broad vitta from the humerus extending nearly to tip and 
joining the sutural by a narrow isthmus : surface closely and finely punctate, 
finely pubescent; epipleune piceous, except at humerus. Body beneath dull 
yellowish testaceous, the ventral segments with small piceous space at sides; 
femora yellow, tibiee on the outer side and tarsi piceous. Length .31 — .38 inch. ; 
8.5—9.5 mm. 

Male.— Last ventral segment with a broad and moderately deep emargination ; 
anterior tarsi very slightly dilated. 

Female. — Last ventral entire. 

This species resembles canadensis, but is known by the short and 
broad thorax, the black tibise and tarsi, and the usually black epi- 
pleurse. 

The variations are not great. The occipital spot is often indis- 
tinct. The piceous spots on the thorax are never conspicuous, and 
the middle one may be obliterated and the lateral small. The epi- 
pleurse are usually black, except at base, but one specimen has been 
observed with the piceous color at apex only. The fifth joint of the 
antennse is scarcely longer than the third. The tarsal claws are 
similar in the sexes, being rather widely bifid at apex, the inner 
portion slightly shorter, and at the same time divergent from the 
outer. 

Occurs on the sea-coast from Florida to Texas. 

T. Tirgato Lee, Proc. Acad. 1865, p. 220.— Oblong oval, less elongate than 
fomentoaoj but narrower than brevicollis. Antennte piceous externally, gradually 
paler to base, esjHJcially on the underside of the joints, fifth joint much longer 
than the third, the second and third together, but little longer than the fourth. 
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Head yellow, occiput with a median piceoas spot, surface irregularly coarsely 
punctate. Thorax a little less than twice as wide as long, slightly narrower in 
front, the angles slightly upturned, disc with a deep oblique impression each 
side, transversely united across the middle, surface sparsely irregularly punctate, 
color yellowish with the three piceous spots well developed ; scatellum piceous ; 
elytra slightly broader behind the middle, surface relatively coarsely punctate, 
inconspicously pubescent, color dull black, the entire margin from humerus to 
apex yellow, disc on each side with a moderately wide yellow vitta, which grad- 
ually narrows near the tip, and in some instances joining the apical yellow mar- 
gin; epiplenrse pale. Body beneath and abdomen nearly always piceous, ex- 
cepting the pro- and mesostemnm, and the middle of the metasternum. Legs 
testaceous, the tibisB on the outer side and the tarsi brownish. Length .26— .36 
inch. ; 6.5—9 mm. 

Male. — Last ventral segment with a broad, but very shallow emargination ; 
tarsal claws widely bifid at tip, the inner division shorter and divergent from 
the outer. 

female.— Last ventral broadly semicircular, the margin entire; claws as in the 
male. 

This species is one of those supposed by Crotch to be merely a 
variety of tomenima, but it seems abundantly distinct. The elytral 
punctuation is much coarser and less dense. The tarsal claws of the 
male are deeply and divergently bifid. In the two characters men- 
tioned the species approaches brevicoUis, but differs from that species 
in the less transverse thorax and pale epipleurse. 

Occurs on the Atlantic coast from Massachusetts to Florida, from 
which point to Texas it is replaced by brevicollis. 

T. canadensis Kby., Fauna Bor. Am. iv, p. 219 ; JjQC., Proc. Acad. 1865, 
p. 219. — Oblong, similar in form to tovMntosa. Antenne piceous, the basal joints 
partly testaceous. Head yellow, with an oblong occipital piceous spot, surface 
sparsely punctate. Thorax not twice as wide as long, slightly narrowed in front, 
sides arcuate, or very obtusely angulate, angles scarcely prominent, disc with a 
vague oblique impression each side from the front angles to the middle of base, 
surface sparsely coarsely punctate, color yellow, with the three piceous spots 
usually small: scutellum piceous, sometimes partly pale; elytra more yellow 
than black, a narrow black sutural vitta extending nearly to apex a black vitta 
from humerus, which becomes broader behind the middle, then narrower at 
apex, incurving to join the sutural, disc densely finely punctured, not closely 
pubescent; epipleurse pale; underside of body yellowish testaceous, except a 
slight darkening at the sides of metasternum and abdomen, fjegs pale yellow, 
tarsi slightly darker. Length .28— .38 inch. ; 7—9.5 mm. 

Male. — Last ventral segment broadly, but not very deeply emarginate ; claws 
narrowly bifid at apex, the inner division shorter. 

Female.— Isst ventral broadly semicircular; claws more deeply bifid, slightly 
more divergent. 

The coloration of this species is remarkably constant even in the 

most remote localities of its occurrence. The black vittae vary a 
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little in width, and in some specimens the lateral vitta does not join 
the sutural at apex. 

An examination of the elytral sculpture shows that it approaches 
very clo.'ely the dense and fine form seen in tomentowLy differing from 
the coarser form of virgata and brevicollis. The markings, however, 
more nearly resemble those of the last two species, but in both there 
is more black than yellow, while the reverse is the case in canadensis. 
The sexual characters are more nearly those of iomentosa, as in the 
last two-named species the claws do not greatly differ in the sexes. 

This species is probably the most widely distributed of any in our 
fauna. Specimens are known to me from Hudson's Bay region, 
Canada, New Jersey coast, Kansas, Nebraska, Colorado, Utah and 
California. 

T. Keminata n. sp. — Oblong, slightly broader behind. AntennsB entirely 
piceous when fully mature, the fifth joint a little longer than the third. Head, 
excepting the front piceous: occiput coarsely and closely punctate. Thorax 
much less than twice as wide as long, slightly narrowed in front, angles not 
prominent, sides arcuate, disc with very vague, oblique depression each side, 
surface subopaque, scabrous and coarsely punctate, color dull yellow, with the 
three discal spots of variable size ; scutellnm piceous; elytra in great part dull 
black, margin from humerus to apex yellow, disc on each side with a dull yellow 
vitta extending three-fourths to apex, itself longitudinally divided by a narrow 
black line, surface densely finely punctured and extremely finely pubescent; 
epipleurse pale. Body beneath, except prosternum, piceous. Legs in great part 
piceous, except the underside of the femora. Length .20 — .28 inch. ; 5 — 7 mm. 

Male. — Last ventral broadly, but feebly emarginate; claws cleft at tip, the 
inner portion slightly divergent and shorter. 

Female. — Last ventral entire ; claws more deeply cleft, the inner portion more 
divergent and shorter than in the male. 

In order to properly appreciate this species it is necessary first to 
see a fully colored specimen. Even then it would probably be asso- 
ciated with maritima or morosay from its form and appearance. 
Among the species without any metallic lustre this one is known by 
the greater part of the head being piceous and coarsely punctate, the 
thorax feebly impressed and rugose, the elytra opaque, with the feebly 
marked yellow vitta divided by a black line, and by the underside 
of the body almost entirely piceous. 

Two specimens before me are fully mature and marked as above 
described, one is entirely testaceous and probably immature. A 
fourth specimen has the entire dark fuscous, and apparently only the 
border yellow, but a careful inspection shows the geminate yellow 
vitta a little paler than the rest of the surface. 
Occurs at San Diego, Cal., and Arizona. 
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T. caduca n. sp.— Form oblong, slightly broader behind, color dirty yellow, 
each elytron with a narrow piceons satural vitta and another very narrow from 
the homeras to apex, both more or less evanescent. Antennse brownish, fifth 
joint scarcely longer than the second. Head yellow, with a piceous occipital 
spot, surface coarsely and roughly punctured. Thorax nearly twice as wide 
as long, sides arcuate, angles not prominent, disc vague, obliquely impressed 
each side ; surface sparsely, but rather coarsely punctate, color yellow, with the 
usual three black spots; scutellum piceous, or bordered with yellow; elytra 
closely, but not densely punctate, the pubescence extremely short and incon- 
spicuous, color dull yellow, with a narrow sutural darker border and a vitta 
from the humerus. Body beneath and legs yellowish testaceous. Length .22 — 
.26 inch. : 5.5 — 6.5 mm. 

Male, — Last ventral broadly and moderately deeply emarginate ; claws nar- 
rowly bifid close to the tip, the inner portion slightly shorter. 

Female, — Last ventral nearly semicircular, with a slight triangular notch at 
middle; claws more deeply bifid than in the male, the inner i>ortion shorter. 

At first glance this species would be supposed to be a Galenicella 
from its color and feeble markings. It could only be suspected of 
being a feebly colored canadensis, but it is more coarsely sculptured 
than that, and with the pubescence very indistinct. 

In the most perfectly developed specimens the markings resemble 
L. biviUatuSy but the vittse may be almost entirely obliterated. 

Owen's Valley, California, six specimens. 

T. nitldieollls Lee., Proc. Acad. 1865, p. 219.— Oblong, nearly parallel, 
clear yellowish testaceous, each elytron with a sutural and narrow lateral bluish 
stripe. Antennse piceons externally, the basal joints, except the first, paler; 
fifth joint much longer than the third. Head yellow, a small piceous occipital 
spot, occiput coarsely punctate. Thorax less than twice as wide as long, slightly 
narrowed in front, hind angles rounded, sides obtusely angulate, disc scarcely at 
all impressed, surface polished, color yellow testaceous, with the three spots 
small ; scutellum pale; elytra densely feebly punctate, sparsely finely pubescent, 
apices subtruncate or sinuate, the sutural angle acute or even slightly prolonged, 
a narrow sutural stripe extending nearly to apex, a narrow vitta from the hu- 
mems joining the sutural near the apex ; epipleune pale. Body beneath entirely 
pale, except the sides of the abdomen at base. Legs and tarsi pale. Length 
.26— .40 inch. ; 6.5—10 mm. 

Male. — Last ventral broadly, but not deeply emarginate; claws finely bifid at 
apex. 

Female, — Last ventral broadly semicircular, entire at tip; claws more deeply 
bifid, the inner portion evidently shorter. 

This species is known by its smooth and even thorax, and by the 
form of the apices of the elytra. The markings seem very constant, 
and vary but little in width. 

Occurs in Colorado, Utah and New Mexico. 
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T. I^ewisll Crotch, Proc. Acad. 1873, p. 56. 

This name was suggested by Crotch for a form supposed to be a 
variety of nitidicoUis, but it seems to be a valid species. While it 
has the form and color of that species the occiput has a large trans- 
verse plaga, the thorax is sparsely punctate and obliquely impressed 
each side, the elytra are not subtruncate, and the sutural angle is 
obtuse. On the whole, it is a little smaller than nitidicoUiSf but 
otherwise agrees in color and sculpture. 

Occurs in Colorado. 

T« dldocta d. sp. — Oblong Dearly, parallel, yellowish, elytra with bluish 
green vittse. Antenn» brownish, pale at basal half, fifth joint not longer than 
the third. Head yellow, a small occipital spot, in and around which are a few 
coarse punctures. Thorax a little more than twice as wide as long, sides strongly 
arcuate, disc with a deep transverse depression at middle, surface indistinctly 
sparsely punctate and with the usual piceous spots small ; scutellum piceoua, 
bordered with yellow, or entirely pale; elytra in great part yellow, with a nar- 
row bluish green sutural vitta, a broader vitta from the humerus, which often 
joins the sutural near the apex, between these a narrow bluish line not reaching 
the base, surface densely finely punctured, but less so at base, very finely and 
indistinctly pubescent; epipleurse, body beneath and legs, entirely pale. Length 
.24— .28 inch. ; 6—7 mm. 

Male. — Last ventral broadly, but not deeply emarginate; claws very narrowly 
bifid at tip, the inner portion a little shorter. 

Female.--LsLSt ventral broadly semicircular, with a very small semicircular 
notch at middle: claws more deeply bifid, the parts more divergent, the inner 
shorter. 

This species resembles nitidicoUis more than any other, but differs 
in its shorter and broader thorax, with deep transverse depression 
and punctate surface. In this species the apices of the elytra are 
rounded and the sutural angle very obtuse. 

The only variation observed in this species is in the extent of the 
narrow blue line between the sutural and lateral vittse. 

Occurs in western Nevada and adjacent regions of California. 

T. coDTergfeas Lee, Proc. Acad. 1865, p. 220.— Oblong, nearly parallel, 
body beneath almost entirely piceous, above pale yellow, the elytra with metal- 
lic-green vittse. Antennsd piceous, the basal joints paler, fifth not longer than 
third. Head yellow, with a broad, transverse occipital piceous space, the surface 
rather coarsely punctured. Thorax less than twice as wide as long, not narrowed 
in front, sides arcuate, disc vaguely obliquely impressed each side, surface 
coarsely sparsely punctate; color yellow, with three piceous spots; scutellum 
piceous: elytra rather coarsely and somewhat roughly punctate, pubescence 
distinct, but not close, color in greatest part metallic-green, the side margin and 
apex yellow, and a yellow vitta on the middle of each elytron, nearly reaching 
the apex, usually parallel -sided, sometimes slightly narrower to tip ; epipleum 
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pale. Body beneath, except the pro- and mesosternum, piceoas. Legs pale, 
tarsi slightly darker. Length .20— .28 inch. ; 5—7 mm. 

Male. — Last ventral broadly and moderately deeply emarginate: claws nar- 
rowly bifid at tip, the parts nearly equal. 

Female. — Last ventral broadly semicircalar, nsaally entire, rarely with a feeble 
trace of a notch at middle ; claws more deeply and widely bifid, the inner por- 
tion distinctly shorter. 

This species is the smallest in our fauna. The eljtral markings 
seem to vary very little. The sculpture of the elytra is rather 
coarse, resembling in this respect virgata and JlavolimbcUa, 

Occurs in Nova Scotia (Ulke), Kahsas, Colorado and Wyoming. 

T. attennata Say, Jonm. Acad, iii, p. 459; ed. Lee. ii, p. 223; Lee. Proc. 
Acad. 1865, pw 220. — Oblong, slightly broader behind. Antenne piceous, gradn- 
ally paler to base, fifth joint longer than the third. Head yellow, occiput with 
large piceous transverse space, surface moderately closely punctate. Thorax 
fblly twice as wide as long, slightly narrowed in front, sides subangulate. disc 
sparsely, obsoletely punctate, a moderately deep oblique impression each side, 
color dull yellow, with the usual three piceous spots; scutellum piceous, or 
partly pale; elytra densely and finely punctured, finely pubescent, color in great 
part metallic-blue or green, the side margin and apex yellow, a discal yellow 
vitta extends from base a little beyond the middle, broad at base, gradually at- 
tenuate at apex, or sotnetimes bifid; epipleurse pale. Body beneath pale, the 
sides of metastemum and abdomen piceous with metallic surface lustre. Legs 
yellow. Length .24— .30 inch. ; 6—7.5 mm. 

Male. — Last ventral segment feebly emarginate; claws finely bifid at tip. 

Female. —Last ventral broadly semicircular, with a very slight notch at middle ; 
claws bifid behind the apex, the inner portion shorter. 

This species varies in the extent of the dorsal yellow vitta, which 
extends sometimes two-thirds to apex, or is a short spot at base, the 
usual extent being to the middle. 

The elytral punctuation is dense and fine, as in canadenm or lu- 
teoeinda. This removes it from suspicion of being a variety of either 
eonvergens or JiavolimbcUa, both of which have the coarse sculpture 
of virgaia. T. diducta has still finer sculpture and a small occipital 
spot. 

Occurs in Kansas, Utah, Nevada and British Columbia. 

T. loteocincta Lee, Proc Acad. 1858, p. 88; Proc. Acad. 1665, p. 220.— 
Form oblong, usually nearly parallel, color variable: green, blue, purple, or 
purple-black. Antennie piceous externally, gradually paler to base, fifth joint 
longer than the third. Head testaceous, with a large occipital space piceous, 
with more or less metallic surface lustre, sparsely punctate. Thorax not twice 
as wide as long, sides strongly arcuate, hind angles slightly reflexed, disc sparsely 
finely punctate, an oblique or oval depression each side, the three spots well 
marked; scutellum nearly always piceous, rarely partly pale; elytra oblong, 
nearly parallel, disc variable in color, margin and apex pale, surface densely 
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finely punctate, finely pabescent; epiplenree pale. Body beneath piceoas. with 
greenish surface lustre, except the pro- meso- and middle of metasternum. 
Legs testaceous, the outer edge of all the tibie and both sides of the middle and 
front femora piceons. Length .20 — .38 inch. ; 5 — 9.5 mm. 

Male. — Last ventral with a moderately deep, almost semicircular emargina- 
tion ; claws slightly bifid at tip. 

Female. — Last ventral with a more or less deep, nearly circular emargination, 
nearly closed posteriorly by an acute process from each side : claws bifid, slightly 
posteriorly to the apex, the divisions more divergent than in the male, the inner 
shorter. 

Variation in this species is really greater than has been observed 
in any other. The color varies from green, which is not nearly so 
bright as in Jiavolimbata, through blue and purple to nearly black. 
In the latter forms there is always a trace of purple in the black, 
and the spots of the head and thorax always show more or less me- 
tallic lustre. In those forms of the latter color others will be ob- 
served with a dull yellow vitta extending from the base nearly to 
apex. 

Without a considerable series the nearly black forms would be 
suspected of being varieties of tomentosa with the vitta obliterated, 
but the broad plaga of the occiput separate them. In any event 
the females may be the most readily separated from any other species 
by the sexual characters. 

The distribution of this species is remarkable. Occurs in Cali- 
fornia from San Diego northward, also on the New Jersey coast, 
probably near Long Branch. The latter are all of the darker form, 
and are certainly very misleading in appearance. 

T. flaTolimbata Mann., Bull. Mosc. 1843, p. 308; Lee.. Proc. Acad. ISa*), 
p. 220. — Oblong, somewhat oval. Antennro piceons, paler at base, especially on 
the underside, fifth joint but little longer than the third. Head yellow, occiput 
with a broad greenish plaga, which is moderately closely punctate. Thorax 
twice as wide as long, slightly narrower in front, sides arcuate, disc with a mod- 
erately deep transverse impression on each side, surface with a few scattered 
punctures; color yellow, with the throe spots as usual; scutellum piceous, or 
partly yellow; elytra comparatively roughly punctate, the entire disc blue or 
green, the side margin and apex yellow ; pro- and mesosternum yellow, sides of 
metasternum and abdomen piceous, with more or less metallic surface lustre. 
Legs aud tarsi pale. Length .20 — .32 inch.; 5 — 8 mm. 

Male. — Last ventral segment broadly and moderately deeply emarginate; 
claws finely bifid at tip. the inner division slightly shorter. 

Female.— IjSiBt ventral broadly semicircular, the apex entire ; claws more deeply 
bifid, the division more divergent, the inner shorter. 

Among the species with metallic ornamentation two only have 

comparatively roughly punctate elytra, the present species and eon- 
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vergens. The latter having well defined and regular vitt», will not 
be mistaken for this species. Small specimens of oMenuaia in which 
the vitta is reduced to the minimum do resemble this one, but the 
character of the punctuation and the female sexual characters readily 
separate it. 

No specimens have been showing any trace of a discal yellow vitta, 
although Dr. LeConte supposed they might exist. 

Occurs in Colorado, Utah, Lake Superior region, Nevada, northern 
California and southern Oregcm. Found on Solidago (Cockerell). 

GAIiERU€EI.I.A Crotch. 

Head not deeply inserted, usually with a distinctly impressed me- 
dian line, frontal tubercles rathef small ; labrum moderately promi- 
nent, rounded in front; maxillary palpi stout, the terminal joint 
conical, a little longer than the preceding. Antennse as long, or 
longer than half the body, filiform ; third joint longer than the 
fourth, joints 4-10 gradually decreasing in length, the eleventh lon- 
ger. Thorax usually twice as wide as long, and a little narrower in 
front, the disc with a median and lateral depressions with piceous 
spots ; scutellum oval at tip ; elytra oblong or oval, the lateral mar- 
gin somewhat explanat€ in all but two species, surface irregularly 
punctate, usually coarsely, never really finely, the ornamentation 
variable; epipleune moderately wide, extending three-fourths to 
apex ; anterior coxal cavities open behind, confluent at middle, the 
coxse moderately prominent ; middle coxje contiguous, separated in 
three species by a distinct prolongation of the mesosternum reaching 
the metasternum. Legs not long, femora somewhat thickened, tibise 
carinate externally and without terminal spurs ; tarsi rather stout, 
the first joint of the posterior not longer than the next two ; claws 
bifid in both sexes, but more deeply in the females. 

This genus was proposed by Crotch for those species formerly en- 
rolled in Oaleruca, in which the anterior coxal cavities are open 
behind. It includes in our fauna all those placed in Oaleruca by 
LeConte (Synopsis, Proc. Acad. 1865), except externa, which is a 
Galerucay and maritima, morosn and erosa, which are removed to 
Monoxia, 

Oalerucella and Monoxia are very closely allied genera, and some 
of the paler forms ofnoi4ita, etc., are not easy to place, but the much 
shorter antennae of Monoxia will distinguish the two. The male 
claws of the two genera are much alike, but the secondary sexual 
characters of the last ventral are better marked in Oalerucella. 
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The sinuatioD of the elytral apex with the acute sutural angle is 
not in our species of specific value, as in americana there is great 
variability entirely independent of sex. 

Two species in those following are also found in Europe, and have 
doubtless been introduced. 

The following table will assist in the identification of the species, 
but the ornamentation is so variable that considerable latitude must 
be allowed, as in americana specimens without vittse are quite common. 

Elytra coarsely punctate, more finely toward the apex : aotenne similar in color 

above and beneath 2. 

Elytra comparatively finely and equally punctate; antennie piceous above, pale 

beneath ; sides of elytra distinctly ezplanate zmntlioiiieliena. 

2.~Elytra with vittate markings .*. 3. . 

Elytra not vittate 6. 

3. — Elytra scarcely at all explanate ; middle cozse distinctly separated by the 

mesosternum 4. 

Elytra distinctly explanate; middle coxes contiguous 5. 

4. — Elytra very coarsely punctate, convex ; thorax more or less shining and 
very indistinctly trimacnlate; pubescence of surface (when present) erect. 

Hinerleana. 
Elytra less coarsely and more closely punctate, not very convex; thorax 

opaque, trimaculate; pubescence recumbent fiexYittata* 

5.— Sutural vitta indistinct or absent, the next inner vitta long, nearly reaching 

the apex Integra* 

Sutural vitta always distinct. 
The next inner vitta joining the sutural at, or behind the middle. 

uotalata. 

The next inner vitta very short, basal noCata. 

6.— Color red, head red 7. 

Color dirty yellow, brown or piceous, occiput usually piceous 8. 

7.— Elytra more coarsely punctured, the punctures with distinct intervals, sur- 
face shining CMYicollls. 

Elytra more finely and densely punctured, surface rather opaque. 

rafosanguiiiea. 

8. —Middle coxte distinctly separated by a prolongation of the mesosternum; 

thorax angulate at middle and subsiuuate posteriorly, with obtuse hind 

angles nyiiiphieie. 

Middle coxse contiguous; hind angles of thorax distinct. 
Thorax irregularly punctate, with smoother areas along the apex and near 

the hind angles tubercnlata. 

Thorax quite densely punctured and opaque decora. 

G. amerieana Fab., Syst. Ed. i, p. 489 ; Oliv., Ent. vi, p. 636, pi. iii, fig. 
43; Lee, Proc. Acad. 1865, p. 215; cribrata, conferia Lee., loc. cit.— Form oval 
convex, of more pinguid facies than any other species, color dull yellow, elytra 
each with three piccons vittie, more or less indistinct, or even wanting: surface 
sparsely pubescent. Antennse piceous externally, paler at basal half. Head 
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ooaraelj and closely pauctnred, a vague median impression, color dull yellow, 
with sometimes a median darker line. Thorax asoally more than twice as wide 
as long, although much narrower in the, male, wider at base than apex, sides 
arcnate, or in some males very obtusely subangulate, disc convex, often even 
more usually with a vague median and lateral depressions, surface variably punc- 
tate, sometimes sparsely, more usually coarsely and closely; elytra oval with 
rounded humeri, the apices obtuse, or snbtrunrate in most females, the lateral 
margin not explanate, the marginal sulcus not evident, surface very coarsely, 
deeply and moderately closely punctate, sparsely pubescent, with three narrow 
piceous vitt» on each side, which are often entirely obliterated. Body beneath 
more finely and closely punctate, finely pubescent, color usually like the upper 
surface, but the metasternum and abdomen are sometimes piceous. Legs always 
pale. Length .14—^ inch. ; 3.5—6.5 mm. 

Mate — Last ventral with a narrowly triangular incisure extending half the 
leneth of the segment: claws finely bifid close U) the tip. 

Female. — Last ventral more broadly triangularly emarginate; claws more 
deeply bifid and the divisions more divergent. 

In this species the middle coxse are distinctly separated by a pro- 
longation of the inesosternum meeting the met&sternum. The hu- 
meri are also more rounded, the metasternum shorter. The wings 
seem less feebly developed. 

The variation in this species is carried to such a degree that it is 
not easy to find two specimens even reasonably alike. In form most 
of the females are as broadly oval as G. externa, and more convex, 
while the males are as oblong as any Monoxia. The general color 
varies but little, although the markings are very variable. Often 
the thorax shows no traces of the three spots, but they are never 
very well marked in any specimen. The vittae on the elytra are 
slender, and when f>erfectly developed, which is rare, are nearly 
entire, but all gradations are seen from this to the perfectly plain 
form. The sculpture of the thorax varies greatly, specimens (always 
female) occur with the surface sparsely punctate with smooth inter- 
vals and without inequalities, and from this form they pass gradually 
to those with coarse and close punctures. The elytral sculpture does 
not vary so greatly as the thoracic, but extreme forms are quite dif- 
ferent in appearance. When specimens are fresh or careftilly pre- 
served, the pubescence is always distinct, seeming to be more persistent 
in the males, the larger pinguid females soon losing the hairs. In 
those specimens in which the pubescence remains it will be observed 
to be in great part erect. 

This species seems to be very widely distributed, specimens having 
been seen from the entire region east of the Rocky Mountains and 
the Rio Grande, and from Canada to the' Gulf 
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G. 8ez¥itt«t« Lee, Proc. Acad. 1865, p. 215.— Obloog oval, rather depressed 
as compared with amerieana, dull yellow or pate brown, opaqne; thorax with 
three distinct spots, each elytron with three slender plceous vittss. Antenns 
entirely black. Head densely punctnred, a vague median depression with a 
piceons line. Thorax twice as wide as long, distinctly narrower in fi-ont, sides 
arcuate, hind angles distinct, disc densely punctured and opaque, a vague de- 
pression each side a median piceons line and a spot each side : scntellum black ; 
elytra slightly broader liehind, humeri distinct, but obtuse; lateral margin not 
cxplanate, apices obtuse, sutural angles slightly retracted, disc rather densely 
punctured and opaque, on each side three entire piceous vittse. Body beneath 
similar in color to the upper surface, the hind margins of the ventral segments 
darker. Legs coneolorouft, tibiie on the outer side, tarsi and a median femoral 
spot piceous. Length .20~.24 inch. : 5 — 6 mm. 

The sexual characters are as in americana. Dr. LeConte mentions 
a transverse depression on each side of the last ventral segment, but 
this is more or less evident in all the species. In the ample number 
of specimens examined no notable variation has been observed. 

This species could only be mistaken for a variety of awiencana, 
and on the other hand some of the varieties of the latter might be 
mistaken for this, but the two may be separated by the much coarser 
and less close punctures of americana, which also has erect pubes- 
cence, while in sexvitiata the pubescence is always recumbent and 
always present. From Integra, which resembles the present in mark- 
ings and somewhat in sculpture, sexviUaia may be known by the 
separated middle coxse. 

Occurs from Pennsylvania to Louisiana. 

G. ca¥icolli8 Lee, Proc. Acad. 1865, p. 216.— Oval, nrrrower in front, sub- 
depressed; color dull red, slightly shining, very sparsely finely pubescent. An- 
tennce entirely black. Head red, coarsely punctured, without median depression, 
frontal tubercles smooth. Thorax nearly twice as wide, as long, narrower in 
front, sides arcuate, or obtusely subangulate, hind angles distinct, base on each 
side obliquely sinuate, disc feebly convex, a broad depression each side and 
another along the middle, surface coarsely punctured, more densely in the de- 
pressions; scutellum red ; elytra broader behind the middle, sides arcuate, mar- 
gin explanate, humeri distinct, but rounded ; sutural angle well marked, but 
obtuse; disc with coarse and deep punctures not crowded, less deep near the 
apex, interspaces smooth, shining. Body beneath red, the metasternum often 
piceous, sparsely finely punctate and finely pubescent. Legs variable in color 
entirely red to almost entirely piceous. Length .18 — .22 inch. ; 4.5—5.5 mm. 

Male. — Claws finely bifid at apex. Last ventral segment broadly emarginate 
at apex, with a deep triangular depression limited by a sharply elevated line. 

Female. — Claws more deeply bifid, the parts more divergent. Last ventral 
segment with a very slight emargiuation, in front of which is a slight fovea. 

The middle coxjb are absolutely contiguous, the mesosternura is 
not prolonged between them, except as to the color of the legs no 
variation has been observed in this species. 
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O. san^uinea, of Europe, has beeu referred to as probably allied 
to this species, but an examination of that shows that it should be 
associated with americana, by reason of its convex form and not 
explanate elytral margin. 

Occurs from Canada to the New England and Middle States west- 
ward to Wisconsin ; North Carolina (Lee.) 

G. raHMaBgain^a Say, Jouro. Acad v, p. 299; ed. Lee. ii. p. 343.— Oval, 
narrower in front, subdepressed, dull red, subopaque, sparsely finely pubescent. 
Autenu» entirely black. Head entirely red, coarsely and densely punctnred, 
and with a slight median depression. Thorax nearly twice as wide as lonjr, 
slightly narrower in front, sides arcaate. hind angles distinct and slightly promi- 
nent, base on each side oblique, disc feebly convex, a broad fovea each side and 
a median depression, surface coarsely and closely punctured; scutetlum red; 
elytra slightly wider behind the middle, sides feebly arcuate and distinctly ex- 
planate, humeri distinct, but obtuse; sutural angle well marked, but not acute; 
surface very closely punctate, rather coarsely at middle, more finely at sides and 
apex. Body beneath and legs dull red, metasternum somewhat darker. Length 
.18~.2e inch. ; 4.5—5.5 mm. 

Male. — Claws bifid at tip, the parts rather widely divergent. Last ventral as 
in eavieoUu, 

Female.— Cl&WB similar to the male. Last ventral either simple, or with a very 
feeble fovea at the middle of the edge. 

As in cavicollis the middle coxa) are contiguous. No variations 
have been observed. 

This species and eavieollis are closely related, but the denser punc- 
tuation of the surface, together with the resulting opacity, will readily 
separate this species. 

Occurs in Pennsylvania, Maryland, North Carolina, and at times 
abundant along the sea-coast. 

G. integra Lee., Proc. Acad. 1865, p. 218.— Oblong, oval, not very convex 
dull yellow, feebly shining, sparsely clothed with fiue recumbent pubescence, 
thorax trimaculate, each elytron with a subsutural and three discal slender 
stripes. Antennse piceous, the four basal joints paler at base. Head closely, not 
coarsely punctate, a fine median depression and piceous line. Thorax not quite 
twice ns wide as long, slightly narrower in front, sides arcuate, hind angles 
rounded, disc not very irregular, closely finely punctured, with more sparsely 
placed coarser punctures, then piceous spots, the median linear, the lateral small 
and round; scatellum pale; elytra scarcely widened behind the humeri, these 
distinct, but obtuse; sutural margin feebly prominent, disc closely punctate, the 
punctures gradually finer to apex, sutural angle obtuse, subsutural vitta not 
reaching base or apex, second and fourth entire usually united at apex, the third 
not reaching either base or apex. Body beneath colored as above, metasternum 
sometimes darker. Legs pale. Length .16 — .2U inch. ; 4— 5 mm. 

Male. — Last ventral segment with a very narrow triangular incisure extending 
nearly the length of the segment; claws finely bifid at tip. 
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Femaie.—Ijast ventral more broadly and less deeply trianfi^alarly emarfrinate ; 
claws stouter and more deeply bifid. 

Id comparison with the other vittate species this oue has the elytra 
more finely punctate than any, except, possibly, sexvittata. From 
the latter species, which it most resembles, it differs in having the 
middle coxsb absolutely contiguous. There is also a distinct subsu- 
tural vitta in the present species not seen in that. From the next 
two species it differs not only in the different arrangement of the 
vitt«e, but also in the finer punctuation. 

Occurs from Pennsylvania to Florida and Texas. 

G. iiotnlata Fab., Syst. El. i, p. 489: Oliv., Ent. vi. p. 636, pi. 3, fig. 44: 
Lee, Proc. Acad. 1865, p. 217: bUineata Kby., Fauna Am. Bor. iv, p. 220.— Oval, 
sligbtly oblong, moderately convex, dull yellow, sparsely clothed with fine, re- 
cumbent, silky pubescence: thorax trimaculate, each elytron with a subsutural 
and three discal vitte. Antennie piceons, the basal half paler. Head coarsely 
and moderately closely punctate, the median line impressed and piceons. Thorax 
nearly twice as wide as long, narrower in front, sides strongly arcuate, base on 
each side oblique, hind angles distinct, disc depressed each side with three pice- 
ons spots as in integra, more or less obliterated ; surface coarsely, bnt not very 
closely punctate : elytra scarcely wider behind, humeri distinct but obtuse, lateral 
margin narrowly explanate,sutural angle obtuse, disc closely punctate, punctures 
coarse, but varying, finer toward apex, the subsutural vitta rarely reaches the 
bHse, the second vitta is oblique and joins the satural at or behind the middle, 
the third is often nearly entire, the fourth starts at the nmbone and often joins 
the sutural. Body beneath pale, with piceons metasternom. Legs pale. Length 
.14— .20 inch. : 3.5—5 mm. 

The sexual characters do not differ notably from those observed 
in integra. 

The markings of the elytra vary by obliteration to a great extent, 
so that at times it may require considerable tact to determine whether 
a specimen should be referred to this species or notata. When the 
markings are entirely obliterated, the resemblance to some Monoxise 
is very great, but the form of the claws, if a female, will enable the 
specimen to be placed. 

Frequently specimens occur in which the vittae seem to be elevated 
and subcostiform, these represent the bilineaia of Kirby. 

Occurs in the entire region east of the Rocky Mountains from 
Canada southward, also in New Mexico. Specimens are before me 
from California, but it has probably been introduced there. 

G. notata Fab., Syst. El. i, p 488; Oliv.. Ent. vi, p. 637, pi. 3. fig. 45; Lee, 
Proc. Acad. 1865, p. 218. — Oval, slightly oblong, dull yellow, opaque, sparsely 
clothed with fine recumbent pubescence, thorax trintaculate, each elytron with 
a sutural and three discal vitte, the inner one short, basal. Antennie piceons or 



Digitized by 



Google 



NORTH AMEKICAN COLEOPTERA. 79 

brown, paler at base. Head closely punctate, a moderate median depression, 
which is more or less piceoas. Thorax twice as wide as long, slightly narrowed 
in front, sides arcuate, base on each side oblique, hind angles distinct, disc 
slightly depressed each side, surface closely punctate and opaque with three 
spots, the middle one linear; elytra very little arcuate on the sides, the margin 
somewhat ex planate, humeri distinct, but obtuse; sutural angle obtuse, surface 
closely and not very coarsely punctate, punctures finer at apex, a snbsutural 
vitta not reaching either base or apex ; a short, slightly arcuate vitta at base, 
external to which are two vittse, the outer one entire the inner abbreviated at 
both ends. Body beneath similar in color to the upper surface, the metMsternum 
asnally darker. Legs pale. Length .14 — .20 inch. ; 3.5 — 5 mm. 

Male.— Last ventral segment deeply, but narrowly triangularly notched ; claws 
widely bifid at tip. 

Female. — Last ventral more widely triangularly emarginate; claws widely 
bifid at tip. 

As in notuUda and integray the middle coxse are contiguous. The 
punctuation is finer than in the former and a little coarser than in 
the latter. The elytral markings approximate those of some varie- 
ties of natulata, but a little experience will soon enable one to dis- 
tinguish the two species. 

Widely distributed with noitUata, but no specimens have been seen 
from the Pacific coast. 

G. njmphCMe Linn., Syst. Nat. ed. x, 1758, p. 376; OH v., Ent. vi, p, 643, 
pi. 3, fig. 31 : viargineUa Kby., Faun. Am. Bor. iv, p. 308; Lee., Proc. Acad. 1865, 
p. 217 : tagiUarim Qyll., Kby. loc. cit. p. 219 ; femoralu Mels.. Proc. Acad, iii, p. 
161 ; iHctuota Mann., Bull. Mosc. 1852, ii, p. 368.— Oval, slightly oblong, narrower 
in front, subdepressed, piceous-brown ; thorax dull yellow, with three piceous 
spots; side margin, apex and epipleure of elytra yellowish, surface finely pubes- 
cent. AntennfB piceous, five or six of the proximal joints pale at basal half. Head 
piceous, frontal region pale, vertex and occiput densely punctured and opaque. 
Thorax twice as wide as long, sides rather strongly angulate, frontal angles small, 
prominent ; hind angles nearly obliterated, disc with a large depression each side, 
which is densely punctured and piceous, a median narrow depression ; surface, 
except in the foveie, smooth and glabrous; elytra slightly broader behind, margin 
distinctly explanate, humeri distinct, but obtuse; sutural angle acute, surface 
coarsely and moderately closely punctate, much finer at apex. Body beneath 
piceous, last ventral segment pale. Legs pale. Length .18 — .24 inch. ; 4.5—6 mm, 

Male— lAst ventral segment slightly emarginate at apex, with an oval, sharply 
limited depression as in eavicoUis, but smaller ; claws rather deeply bifid ; posterior 
tibise slightly arcuate. 

Female, — Lost ventral slightly emarginate, with a feeble depression near the 
middle of the apical margin ; claws deeply bifid, the inner portion much shorter. 
The middle coxa are comparatively widely separated by a pro- 
longation of the mesosternum meeting the metasternuni. 

Comparatively little variation has been observed in the specimens 
examined. The thoracic spots are, however, very inconstant as to 
size, but the coloration in other respects varies but little. 

TBANS. AM. ENT. SCO. XX. MAY, 1893. 
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From the species with which this one might be confouDded, it 
differs by the quite smooth thorax, pale elytral margin, the acute 
sutural angles, and finally, by the completely separated middle coxae. 

Much European bibliography and synonymy has been omitted, 
only that pertinent to our fauna being given. 

Occurs abundantly throughout northern Europe and in the 
northern regions of our continent in Canada and the Hudson's Bay 
region. A specimen has been received from Mr. Wickham, collected 
at Luling, Texas. Received also from Oregon and Owen's Valley, 
California. 

G* taberenlata Say, Joum. Acad, iii, p. 256: edik Lee. ii, p. 220: ptm<^t- 
pennis Mano., Bull. Moec. 1843, p. 308.~Ob]oDg oval, scarcely wider behind, 
subdepressed, opaqae, finely pubescent, color variable from dull yellow to pice- 
ous. Antenn» entirely black. Head coarsely and closely punctate, occiput 
black, front and clypeus yellow. Thorax yellow, with three piceous spots, the 
central one larger and triangular, nearly twice as wide as long, somewhat nar- 
rowed in front, sides rounded or obtusely subangu late, bind angles distinct, base 
on each side oblique, surface somewhat shining, coarsely and closely punctured, 
smoother near the front angles and along the apex; elytra somewhat wider 
behind the middle, humeri distinct, but obtuse, sutural angle well defined, sur- 
face coarsely and deeply punctured, closely around the scutellum, much more 
finely and sparsely at sides and apex. Body beneath piceous, finely pubescent. 
Legs either entirely pale or piceous. Length .20 — .24 inch. : 5—6 mm. 

Male.— "Last ventral broadly emarginate at middle, the disc with a deep semi- 
oval depression with sharply-limited edges; claws finely bifid at tip. 

Female. — Last ventral with a very small notch at middle of apex ; claws more 
widely bifid. 

The middle coxse are absolutely contiguous. 
Two varieties of this species occur: 

G. tuberculata Say. — Color dull yellow or reddish brown, the underside 
usually piceous ; legs pale. 
O. punctipennis Mann. — Piceous, the front and thorax yellowish. 

Occurs in the Middle States (Lee), Colorado, Idaho, Washington, 
California, Oregon and Vancouver. 

G* decora Say, Long's Second Exped. ii, p. 294; ed. Lee. i, p. 195; f aalieU 
Band., Bost. Journ. ii, 1838, p. 31; var. carbo Lee, Proc. Acad. 1861, p. 358.— 
Form oblong, scarcely wider behind, not very convex, color dull yellow, brown 
or entirely black, surface with fine, short, silken pubescence. Antennse entirely 
piceous, or with the proximal ends of the four or five basal joints pale. Head 
densely punctured, opaque, a finely impressed median line. Thorax twice as 
wide as long, narrower in front, sides arcuate, hind angles slightly prominent, 
base oblique each side, disc moderately convex, with a vague median depression 
and a shallow fovea each side, surface densely punctate and opaque, the three 
spots usually indistinct; elytra scarcely widened behind, humeri distinct, margin 
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explanate, satural angle distinct, bat not prolonged : surface coarsely, deeply and 
moderately closely punctate, somewhat finer toward apex. Body beneath finely 
and not closely punctate, feebly pubescent. Length .18 — .22 inch. ; 4.5 — 5.5 mm. 

Male. — Last ventral segment emarginate at tip, the disc with a deep triangular 
depression limited by an elevated line; claws finely bifid at tip. 

Female, — Last ventral either entire, or with a very feeble emargination at 
middle; claws stouter and more deeply bifid than in the male. 

Var. decora Say. — " Dusky, elytra dull testaceous, sericeous, with golden- 
brassy hair." 

In this form the head may be partly piceoug. The thoracic spots 
distinct or not. The underside may be dull yellow or entirely pice- 
ous. Legs pale. 

Var. .—Brownish testaceous, varying as in the preceding form. 

This form seems to be labeled sagiUarice in most American collec- 
tions, but the thorax in the latter is formed as in nymphcdCB, and 
many authors consider the two identical. (?. salwis Rand, is prob- 
ably the equivalent of this variety. Numerous specimens were 
found by Dr. IjeConte in the Adirondack region infesting the willows. 

Var. carbo Lee. — Entirely black, above and beneath. 

Occurs in Canada, Massachusetts, New York, Wisconsin and Col- 
orado in the paler forms, and in Nebraska, Washington and Oregon 
in the black form. 

G. zantlioinelceBa Schrank, Enum. Ins. Aust. 1781, p. 78; Fairm., Qen. 
Col. Eur. iv, pi. 68. fig. 326 ; ealmariensis Fab. Harris. Ins. Inj. Veg. ed. ii, p. 124: 
geUUinaria Fab., Syst. El. i, p. 490; Oliv., Ent. vi. p. 631, pi. 3, fig. 36.— Oblong, 
subdepressed, scarcely wider behind, yellowish testaceous, finely pubescent, a 
black spot on the occiput, three on the thorax, a vitta from the humeral callus 
and a short vitta from the middle of base of each elytron. Antennae piceous on 
the uppersido, paler beneath. Head yellow, with a black occipital spot; surface 
moderately coarsely not closely punctate. Thorax more than twice as wide as 
long, slightly narrowed in front, sides arcuate, base slightly sinuate each side ; 
disc with an oblique depression each side, a shallow fovea on the median line 
behind the apex ; surface moderately, not closely punctate; elytra a little wider 
behind the humeri, these distinct, but obtuse: margin explanate, sutural angle 
well defined, not dentiform : surface moderately closely, not coarsely punctate, 
the punctures equal from base to apex. Body beneath piceous, the sides and 
apices of the ventral segments pale. Legs pale, each femur with a small piceous 
spot in front. Length .20— .28 inch. ; 5—7 mm. 

Male. — Last ventral emarginate, with a broad triangular depression ; claws 
strong, deeply bifid. 

JVmaZe.— Last ventral slightly emarginate, with a narrow triangular depression 
simulating an incisure : claws as in the male. 

This species seems to vary but little, and only by the absence of 

the short stripe. 

TBAN8. AM. ENT. 80C. XX. (11) HAY, 1893. 



Digitized by 



Google 



82 GEO. H. HORN, M. D. 

In recent years this insect has attracted much attention in our 
country from the damage done to the Elm trees, which are sometimes 
almost entirely defoliated. For an account of these ravages the 
reader will consult " Insect Life" and the reports of several experi- 
ment stations. 

M. L. de Joannis, in Abeille iii, p. 84, adopts the name cratcegi 
Forst. for this species, but I have not been able to satisfy myself 
that the description applies to the species under consideration. 
Forster, moreover, gives OraUegua oxyacanika as the food-plant of 
his species. 

Occurs abundantly all over Europe, and in our country from 
Massachusetts southward. 

MONOXIA Lee. 

Head oval, moderately convex, not deeply inserted, front feebly 
or not impressed. Antennse filiform, not longer than half the body, 
third joint as long as the first, fourth longer than the second, joints 
6-10 subequal in length; labrum moderately prominent, truncate 
with rounded angles ; maxillary palpi moderately stout, second and 
third joints obconical, the terminal conical and more slender ; pro- 
thorax transverse, widest at base, except in aardida; scutellum oval 
at tip; elytra oblong, scarcely broader behind the humeri, closely 
and irregularly punctured, the side margin not prominent ; epipleurae 
narrow, but extending nearly to the tips of the elytra ; prosternum 
entirely obliterated between the coxse, the coxal cavities open behind. 
Legs moderate, the anterior tibiae indistinctly grooved on the outer 
side, tibiae without terminal spurs ; tarsi shorter than the tibiae, the 
first joint as long as the next two ; claws dissimilar in the sexes, 
finely bifid in the male, absolutely simple in the female. 

The definitive characters of the genus are — the anterior coxal 
cavities are open behind, the prosternum obliterated between them ; 
the tarsal claws not appendiculate, but finely bifid in the male and 
simple in the female. In the group Atysites, to which it is referred 
by Cliapuis, it may be known by the short antennse, of which the 
third joint is longer than the fourth. 

To Mr. Crotch we owe the observation that the diflferences in the 
claws are sexual and not specific, as Dr. LeConte was disposed to 
consider them. Chapuis seems not to have known the observation 
of Crotch, and expresses the view that the strictest account should be 
taken of the claws, and that the two sections indicated by LeC^onte, 
which we now know to be sexes, should be made distinct genera. 
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While the form of the claws in the comparatively small si)ecie8 
was observed, the fact entirely escaped both LeConte and Crotch 
that some larger forms placed in Oalerueella were similarly con- 
structed. These will now take their places in Monoona, with the 
result of making the genus a little less homogeneous in aspect, but 
leaving OcUerttcella more so by their absence. 

LeConte seems to have had an idea that the vertical pygidium 
had some value, but in examining a large series it will be found that 
while the pygidium may be more or less vertical in the males of the 
small species, that member does not differ notably from that of other 
Galerucini in their females, nor in either sex of the larger species. 

In accordance with the results obtained from a study of large 
series of all the species the following table is presented : 

Larger species .27 — .34 iDoh. : fifth joint of anteonse very obvioasly shorter than 

either the fourth or the sixth puueUcollis. 

Smaller species .10— .20 inch. ; fifth joint of antenna not shorter. 
Thorax narrower at apex than at base. 
Elytral panctnation rather fine and dense, a little coarser at base and near 
the scntellam ; color asually entirely pale yellow, very rarely with spots. 

conspnUi. 

Elytral punctuation comparatively coarse, scarcely finer at sides and apex 

than at base ; color dull yellow, with numerous small black spots, often 

arranged in series debilis. 

Thorax not narrowed at apex. 

Elytral punctuation fine, pubescence fine; color yellowish, with numerous 
black spots with a tendency to coalesce along the suture sordida. 

M* puneticoUis Say, Joum. Acad, iii, 1824, p. 458: ed. Lee. ii, p. 222; 
wioroaa Lee.. Pacif. R. R. Rep. p. TO; maritima Lee, Proc. Acad. 1865, p. 218; 
eroia Lee. Trans. Am. Ent. Soc. 1884. p. 28. — Form oblong, narrowed in front; 
surface finely pubescent, color variable from pale yellow to entirely black, or 
with the elytra vittate. Antennse variable in color from entirely black to pale, 
generally with the outer half dark, the base pale, fifth joint always shorter than 
the fourth or sixth. Head coarsely and closely punctate. Thorax not quite 
twice as wide at base as long at middle, broader at base than apex, sides feebly 
arcuate, base broadly emarginate at middle, oblique each side, hind angles dis- 
tinct: disc usually irregular, with broad, vague depressions each side, so that at 
times the sides of the thorax appear deplanate, a vague median impressed line, 
surface very coarsely and irregularly punctate ; elytra closely punctate and finely 
pubescent, the punctures coarser near the base, fine and closer toward the sides 
and apex. Body beneath finely sparsely punctate and pubescent. Length .27— 
.34 inch. ; 7 — 8.5 mm. 

Ifa/e.— Claws finely bifid at tip; last ventral segment obtuse, with a short 
median linear impression near the apex. 

Female, — Claws absolutely simple ; last ventral obtuse, with a small notch at 
middle, from which proceeds a slight impression or a smooth line. 

TRANS. AM. SNT. SOC. XX. MAY, 1893. 
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Varieties : — 

Var. punctioollis, typical form.—" Dull yellowish brown ; thorax confloently 
punctured, unequal ; antennse and two fillets on each elytron black." 

'*Body with minute hairs; head, above confluently punctured; clypeus and 
labrnm glabrous; antennie black ; thorax rongh, with excavated confluent punc- 
tures, immaculate, inequal ; elytra with minute punctures, fillets obsolete, often 
wanting or hardly visible ; thighs with a black spot, tibiee and tarsi black." 

The above is Say's description reproduced to bring before the 
student the evidence that the present species is really what Say had 
before him. The vittate forms seem to be much less common than 
the others. The elytral vittae, two on each side, are placed — one 
arising from the side of the scutellum runs parallel with the suture 
extending three-fourths to apex, the second begins at the umbone, 
runs parallel with the side margin, curving inward at apex, but not 
reaching the suture. These vittse may be more or less indistinct, or 
the lateral one may alone remain. 

Specimens illustrative of this form have been examined from Col- 
orado, Texas, Utah and Florida. 

Var. .—Beneath piceous, head and thorax pale, elytra black with the 

suture, side margin and apex pale. 

Specimens have been seen from California and the Atlantic coast. 

Var. . — Totally black, including legs and antennae. 

Specimens have occurred with the preceding variety. 

Var. . — Entirely dull yellow, the outer portion of the antennn and the 

tarsi brownish. 

This is the most abundant form, and is known from the Atlantic 
coast from Massachusetts to Florida ; Colorado, Utah, New Mexico, 
Texas and California. 

The legs vary in color with the body. As a general rule the pale 
bodies have pale legs, those entirely black have black legs, while the 
vittate, or the partially black forms, have the tibiae externally, the 
tarsi and a space on the femora pic«ous. 

It is probable that some objection may be urged to my identifica- 
tion of Say's species from the fact that he states its length as " three- 
twentieths of an inch," while the species is never that small, and is 
usually twice that size. It is probable that Say made a slip of the 
pen in this case, as is well known in several other instances in his 
works. 

With the above identification it is readily seen iVhy Say saw a 
resemblance to baccharidis, as he must doubtless have known Trir- 
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hahda canadensis, which later authors, even, have assumed to be a 
variety of baecharidia = tomentosa. Those who have studied Say's 
methods of description will understand why he places the description 
of puncticollis between Oakruca externa and Trirhabda aUenuaia. 

In regard to the forms described as erasa, morosa and maritimaf no 
tangible difference seems to exist. The first was separated on account 
of its roughly punctured thorax, but a moderate series of specimens 
from various localities shows no difference. The other two were dis- 
tinguished by the short hair of marUima, and somewhat longer hair 
in morosa. Here, too, the difference is imaginary, and depends 
rather on the method of collection than the s})ecimcns themselves. 

JH. cOBspnCa Lee., Pacif. R. R. Rop. Ins. p. 70; guttulata Lee, loc. cit. ; 
angularii Proc Acad. 1859, p. 90. — Form obloog, slightly oval, pale yellowish 
testaceous above and beneath, surface sparsely clothed with fine silken pubes- 
cence. Antenuse similar in color to the body, rarely slightly brownish, the fifth 
joint not shorter than the sixth. Head closely punctate. Thorax not quite 
twice as wide as long, narrower in front, widest between the basal angles, which 
are usually obtuse, sides feebly arcuate, base truncate at middle, oblique each 
side, disc uneven, a broad, but vague median depression, on each side a broad 
shallow fovea, sometimes obliquely placed; surface coarsely and moderately 
closely punctate, finely pubescent; elytra often entirely unicolorous, frequently 
with small black spots arranged in three indistinct series, surface closely punc- 
tate, a little more coarsely near the base, but becoming rapidly finer and denser 
toward the sides and apex. Body beneath closely punctate, the pubescence more 
conspicuous than above. Length .14— .18 inch. ; 3.6 — 4.5 mm. 

Male. — Claws finely bifid at tip ; last ventral broadly emarginate, with a slight 
notch at middle prolonged into a short impression, simulating a fissure ; pygidium 
convex and slightly infiexed at apex. 

female.— Claws simple; last ventral slightly broadly emarginate, with a well 
defined median impression the entire length of the segment, in the form of a 
deep, sharply defined gutter. 

From the very large series before me this species seems the most 
constant in form and color of any known. It is always pale ; the 
black spots, when present, small, and arranged in three fairly regular 
series. The next species often presents pale specimens resembling 
those of the present, that the mode of punctuation alon^ must be 
examined for their separation. The sexual characters are slightly 
different, but only a large series and experience can make use of 
this means. 

Occurs in Montana, Dakota, Kansas, Colorado, Utah, Washington, 
Arizona and California. 

JH. debilis Lee., Proc. Acad. 1865, p. 222; obtuaa Lee., loc. cit— Very similar 
in form to eonsputa, bat with a generally darker color, differing superficially in 
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having the elytral punctuation ouarae over the entire surface, although a little 
finer toward the sides and apex. Length a little smaller on the average than 
the preceding species. 

lfa/«.— Claws bifid at apex, the inner portion a little shorter; last ventral seg- 
ment vaguely emarginate from side to side with a slight median depression ; 
pjgidium slightly infiexed at apex. 

Female.— C\KVfB simple; last ventral less emarginate, with a slight notch at the 
middle of the edge, in front of which is a slight triangular depression. 

Forms occur iu this species as pale as any of those of con^tpuia^ 
but as a rule the color is darker and the black spots more numerous, 
forming three fairly marked lines with intermediate smaller spots 
irregularly placed. In the more decidedly maculate specimens the 
thorax oflen has a median dark stripe and a spot each side. 

Occurs in Wyoming, Dakota, Utah, Oregon, California, Nevada, 
Arizona. In his description of obtusa LeGmte gives Andover, Mass., 
as one of the localities. This is much more than doubtful. 

91 . aordlda Lee, Proc. Acad. 1858, p. 88 ; loc cit 1865, p. 222.— Form oh- 
long, similar to the preceding species, but a little more slender ; color yellowish 
testaceous, the elytra with black spots of irregular size with a tendency to coa- 
lesce along the suture, rarely specimens occur with the surface entirely testace- 
ous. Antennte more or less brown. Head closely punctate, a finely impressed 
median line, surface finely pubescent. Thorax nearly twice as wide as long, not 
wider at base than apex, widest at middle, sides moderately arcuate, base truncate 
at middle, oblique each side, angles not prominent, disc irregular, a well-marked 
median sulcus, on each side two depressions, one near each angle; surface closely 
punctate, finely pubescent : elytra closely and rather coarsely punctate, finely 
pubescent, rarely entirely testaceous, usually with numerons black spots of ir- 
regular size. Body beneath brown or piceous, sparsely punctate or pubescent. 
Legs pale, sometimes the tibise and femora are banded at middle. Length .12 — 
.14 inch.: 3— 3.5 mm. 

JfoZit.— Claws finely bifid at tip. Last ventral truncate and broadly emargin- 
ate, with a slight depression near the margin. 

Female. — Claws simple. Last ventral as truncate, with a slight emargination 
at the middle of the edge, from which proceeds a groove extending about one- 
third the length of the segment. 

This species may be either entirely pale, or with spots which do 
not show the same tendency to form series. When the black spots 
are numerous they sometimes coalesce, forming larger spots placed 
at the urabone, each side of scutellum ; an interrupted band in front 
of middle, oblique each side, another transverse, arcuate band one- 
third from the apex ; often the entire suture is narrowly bordered 
with black. 
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This speeies may be known from either of the preceding by the 
thorax being not wider at base than at apex. The punctuation is a 
little finer than in debilis, but coarser than in connpiUa. 

Occurs in New Mexico, Utah, Nevada, California and Arizona. 

The genus ifonoaria, as instituted by LeConte, contained merely 
the smaller species. He divided them primarily into two series from 
the form of the claws, which Crotch first recognized as merely sexual 
differences (Proc. Acad. 1873, p. 56). 

While the arrangement above is not exactly in accord with Crotch's 
apportionment of the synonymy, the fact remains that three of Le- 
Conte's species are males and three females. Another character used 
by LeConte will be found to have but little value, and that is the 
oblique impression of the elytra. This may occur in either sex, but 
may be considered rather a male than a female characteristic. No 
mention has been made of it in the foregoing description. 

TRIARIlTSJacoby. 

Head free, eyes oval, entire ; labrum moderate in length, not emar- 
ginate ; maxillary palpi not very stout, the last two joints nearly 
equal in length, the terminal conical. Antenna slender. Thorax 
broader than long, slightly narrower at base than apex ; scutellum 
oval at tip. Elytra oblong, parallel, the epipleurse limited by a dis- 
tinct marginal line and extending three-fourths to apex ; prostemum 
very narrowly separating the coxse, the cavities open behind, although 
very narrow in some specimens; metapleuras moderate in width, 
parallel ; ventral segments nearly equal in length, the fifth longer ; 
femora moderately stout, tibise slender, but broader at tip ; all the 
tibise with a well-developed spur; hind tarsi with the first joint not 
longer than the next two ; claws bifid. 

This genus was proposed for an insect (T. mexicanus) previously 
described by Dr. LeConte as Fhyllobrotica livida. As correctly re- 
marked by Mr. Jacoby, the armed tibise and the bifid claws forbid 
its entrance in the genus in which Dr. LeConte placed it. On the 
other hand I cannot agree with Mr. Jacoby that it has any special 
affinity with Fhyllobrotica, the elytral epipleurse being quite as well 
marked as in the vast majority of the members of the entire tribe. 
The relationship seems rather with Diahrotica, the only character of 
moment separating it being the separation of the front coxae by the 
prostemum. 

Two species are known to me : 
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Head with a distinrt trausverea depresaion l>ctwffn the eye«i CoIot dull Tt^llow ; 

le^ etitirelf yellow ; i^ljtm without ornanieiiteiLioJi.^^.,* ..,ttTl4uS. 

Head vritliotit transverse depresflioti ; color yellow; elytra witb piceona thim; 

lejfs ir^ inirt piceous -, ,...«. ..„,.trlTltt«lns» 

T« ilvlUuJi Lee. iPh^llabr&Hea), Tram. Am. Ent Soc xH^ November^ l!^a4* p. 
99; nwCTCOTHif JacJiby, Biol. (.>Tjt-Amer. ^i, pt. 1, p. 571 ; ifl. Stippl. p 33.^. -Ob- 
long pftraUel, yellowiali teatactiona^ often dull, bead nnrl thorax with a ftlipht 
rwldlah liiige. Head »mr>t:itb, a deep tnniBVot-ae frontal inipreesloo. AnteQuw 
JjiL^-eous. the three or four basal joints rufesceot. Thomji one-fourth wider than 
loag, aliirhtly Tjarnvwed at hai^, sides feebly a innate, I be mn^r^m iit front »i ogles 
thklceiied, disc feebly txmvex, »riioi»th. EHytrfl sparsely panctate, anrfiu^e linely 
alutareona. Hmly beneath with pi ceo us tnetasteniotn, othprwiBe yellow* I-ega 
en ti rely yellow. Ijenjctb .16— .'^25 i»(^h. ; 4—6.5 mm. 

ifale,— Last %'entrAl with a truncate lobe at itriddle, limited eacb sidtb by a 
notobt d\^ of ^e^nnent slightly ctmcavot ^rst joint of aitterioT tarstii di4liiicUT 
dilated, 

Femftie.—lM»t veotml brondly oval &I dp; tare! uotd Hated. 

The Beximl characters pf the male are more nearly of the ty])e of 
Pk^Uohroiicit than to Dtahrotica^ to ivhicb latter the genus ^eems 
moit chisely related, 

Oocurt in Arboua siouth of Tuc9od. 

T. trlrittiitiiii u. sp.— ForiD more slendi^r And elon^te than Hvidiit^ pilit 
yellow, niodcmtely sbiuiui^, elytra witb pi^eoPB vittfls* Head ^mouth, wilhoof 
fiE pressed transverse liije. Antetinn? piceoui^ with three bnaal joint* yt^ltoWr 
Tborai one-fourth wider than lon^f, narrower at hm^, aidus feebly arcuate, IVout 
augles fi1i|ibtly thick eued, diae tuodenuely convex^ ^tuootb. Elytra oblongs but 
little wid«?r thiin tbo thorax; surface obsoU^iely finely punctate, color pale yel* 
luw, suture picennsn sH^htiy broader bobitid, a ba^l piceoua lioe^ a vitta from 
the iimb>ue nearly to the apex, a abort vitta between thig and the suture nea.T 
the base, the aide niargin from the fiuttiral an fie nearly to base pireons ; ep^iletrrip 
pale. Body bojudath entirt^ly yellow. Legs yellow^ all the tarai^ the postenor 
libin?, HT)d the outer &dgeof the frout aud middle tibiiST pieeoua. Length .IS — 
.^4 inch. ; 4 — 6 mm. 

ilfufe,— Ijiat ventral segment with a moderately pfi^loniseil truncat* middle 
lobe, limited efl^h isido by a notch, the disc of fiegment flat; first Joint of ante- 
rior tardus di»tiiioUy dilated. 

Female.— A» m Ihidut. 

This m*ect looks not unlike Lupeni4t bmttatHJ^, witb at* fld<lition 
of a short piceoue line near the base. The five specimens before me 
are utiiform in coloration. In thijs species some of the specimens 
have the anterior eoxal caviliee so nearly closed that a unique si)eci- 
men tuight give rise to douht a^^ to its ptisition. 

Occurs 111 Arizona, Piual Mountains (Wickhani, 55)* 
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DIABROTICA Chev. 

Head not inserted as far as the eyes, front transversely impressed, 
vertex fovea te, a carina between the antennae. Eyes broadly oval, 
entire; labrum rather large, truncate, or feebly emarginate. An- 
tennae slender, at least longer than half the body, sometimes longer 
than the body, second and third joints often very small ; maxillary 
palpi moderately stout, the terminal joint conical, shorter and nar- 
rower than the preceding. Thorax broader than long, sometimes 
nearly square, the margin distinct, slightly reflexed, disc usually 
bifoveate ; scutellum acutely oval at tip. Elytra with a very dis- 
tinct and slightly reflexed side margin, the epipleurae distinct to 
apex ; anterior coxae contiguous, the prosternum with merely a linear 
prolongation, the cavities open behind ; metasternal parapleurse long, 
narrower behind. Legs moderately long and slender ; tibiae slender, 
the middle and posterior pairs with terminal spurs, the outer edge 
carinate from knee to tip, except in a few species ; first joint of hind 
tarsus at least as long as the next two, sometimes nearly as long as 
the next three ; claws bifid. 

Diahrotica is, with few exceptions, confined to the Western Hemis- 
phere, represented by many species of varied facies and ornamenta- 
tion. It is the most numerously represented of all the Galerucide 
genera of our fauna. 

All attempts to arrange the species have been based primarily on 
the structure of the antennae with the result of completely confusing 
the species in their true relations to each other. 

In the majority of the species the second and third joints are 
small, together scarcely as long as the fourth, sometimes only half 
as long ; several species have the third joint nearly or quite as long 
as the fourth, while the second remains small. When the third 
joint is equal, or nearly so, to the fourth, it will be found to be 
densely punctured and pubescent like the fourth, but when that joint 
is small it will be found smooth and like the second in structure. 

That some of the species have the tibiae carinate, while in others 
it is not, seems not to have been observed by authors. 

The male sexual characters are feeble. All have the last ventral 
truncate, and in some broadly emarginate. A few have the first 
joint of the anterior tarsi dilated. 

Our species seem to divide naturally into three series, and may be 
determined by the aid of the annexed table : 

TBAN8. AM. ENT. 80C. XX. (12) JUNE, 1893. 
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Elytra irregularly, not closely ponctate, the surface without strie or sulci ; tibise 
with a distinct carina extending the entire length of the outer edge. 

Series A. 
Elytra vaguely snbsulcate, the punctures irregular and separated by smooth 
lines; tibie carinate (except in vineta)^ but less distinctly than in Series A. 

Series B. 
Elytra regularly sulcate-striate, the intervals very regularly elevated, the punc- 
tures arranged quite regularly in a double series in the sulci ; tibise not at 
all carinate Series C. 

Series A. 
The species belonging to this series may be separated in the fol- 
lowing manner : 

Antenne with third joint fully as long as the fourth and twice as long as second. 

Elytra with a broad brown band at base, enclosing on each side an oval pale 

spot, emarginate at the side margin ; four small round spots in an arcuate 

series at the posterior third eonnexa. 

Elytra with three transverse black bands and a small apical spot, the second 

and third bands divided by the suture tricincto. 

Antennse with joints two and three small, together rarely longer than the fourth, 
usually shorter. 
Elytra ornate, nearly as in eonnexa^ but with the four posterior spots forming 
a crescent; joints nine and ten of antennie conspicuously pale. 

pictieornis. 
Elytra with three arcuately transverse series of black spots of four in each. 

Entire underside of body and legs black 0Oror. 

Abdomen and base of femora pale 12«panclatA. 

Elytra yellowish white, with three entire transverse bands of pale bluish 
green balteata* 

Series B. 
The species of this series may be separated in the following manner : 

AntennfB with joints two and three small, nearly equal, together much shorter 

than the fourth 2. 

Antenne with joint third longer than second, and nearly or quite as long as the 

fourth 3. 

2.— Head and legs pale longieornis. 

Head and legs in part piceous. 
Abdomen and femora pale ; elytra pale green, with short piceous vittte at 

suture and from the umbone ¥irgifera. 

Abdomen and femora pale; elytra black, with the entire margin and apical 

space yellow; anteunsB very long fllieornis. 

Abdomen and femora entirely black. 

Elytra entirely black atripennis. 

Elytra black, with the side margin and median vitta yellow. 

lemaiscata. 
3.— Elytra pale, merely a slight fuscous area near the scutellum and humerus; 

legs pale blandnla. 

Elytra black, with a narrow side margin and a narrow vitta nearer the su- 
ture pale; legs black, except the base of femora Tiacta, 
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Series O. 
This series contains but two species each with yellow elytra, with 
the black suture entire and a vitta from the umbone nearly to apex. 
ADteoDGB entirely black ; legs black, except the bases of the femora. 

triTlttoto. 

AntenDSB with three basal joints pale; middle and posterior legs pale, except 

knees and tarsi Tittoto* 

D. coaaexa Lee., Proo. Acad. 1865, p. 212; Jacoby, Biol. Cent.-Amer. vi, 
pt. 1, p. 549, pi. xxxii, fig. 20.— Oblong-oval, narrower in front, moderately con- 
vex, pale yellow, elytra with brown ornamentation ; metastemnm, tibise and 
tarsi piceons. Antennse a little longer than half the body, slender, piceoa^ 
three basal joints pale, third joint slightly longer than the fourth and twice as 
long as the second. Head pale castaneons, smooth, clypeus sparsely punctate. 
Thorax wider than long, slightly narrower at apex, sides arcaate in front, sinuate 
behind the middle, disc moderately convex, sparsely obsoletely punctate. Elytra 
slightly broader behind the middle, sparsely finely punctate, a broad brown band 
occupying nearly the basal half of the elytra, the posterior border sinuous, at 
sides emarginate, not reaching the border of, the elytra, enclosing on each side 
an oval pale spot of variable sixe, one-third from apex is an arcuate row of small 
brown spots, two on each side. Body beneath sparsely pubescent, abdomen finely 
punctulate ; tibies with a well-marked carina on the outer edge extending from 
the knee to the apex. Length .28 inch. ; 7 mm. 

3fa7«.— The last ventral segment is broadly truncate. 

^emo^e.— Last ventral slightly prolonged and oval at tip. 

Very little variation has been observed in this species, the color 
of the head and the markings on the elytra may be lighter or darker, 
but never pass beyond the brown color. 

Occurs in Texas and Mexico. 

D. pictieornis n. sp.— Form and somewhat like eonnexa in coloration. 
Antennie slender, more than half the length of the body Joints 1-3 pale, 4-8 
piceons, 9-10 pale, 11 piceous, joints 2-3 small, the third a little longer, the two 
together a little longer than the fourth. Head black, smooth. Thorax broader 
than long, slightly narrower in front, sides anteriorly feebly arcuate, posteriorly 
slightly sinuate, disc convex, color slightly reddish, surface sparsely finely punc- 
tate. Elytra broader behind the middle, obsoletely punctate; yellow, with a 
broad piceons black band, similar in form to that of eonnexa^ and a crescentic 
band one-third from apex. Abdomen very sparsely punctate, yellow; tibise 
carinate on the outer edge. Length .26 inch. ; 6.5 mm. 

Male not seen. The last ventral of female oval at tip. 

This species bears a deceptive resemblance to eonnexa, and might 
readily be thought a variety of it, but the form of the second and 
third joints of the antennae, together with the arrangement of the 
colors of the joints, will at once distinguish it. 

Occurs in Texas, locality unknown. 

TBAN8. AM. KNT. 80C. XX. JUNE, 1893. 
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D. trielncUi Say, Joufd. Acad, iii, p. 457; ed. Lee. ii, p. 221; suffriani 
Jacoby, Biol. Ceat.-Amer. vi, pt. 1, p. 551, pi. xxxii, fig. 3. — Form oblong, feebly 
convex, color yellow; head, metastemnm, tibise and tarsi black, elytra with 
three transverse bands and a small apical spot black. Antennae piceous, two 
basal joints paler. Head impnnctate. Thorax very little wider than long, 
slightly narrowed in front, sides anteriorly feebly arcuate, then slightly sinuate 
to base, anterior angles slightly prominent, disc convex, smooth. Elytra sparsely 
punctate, yellow, with three transverse bands which do not attain the side mar- 
gin, the basal band crosses the suture and sends a short branch backward, the 
second and third bands are interrupted by the suture, the apical spot is small 
and at the sutural angle. Abdomen yellow, sparsely pubescent, finely punctate; 
tibiae earinate on the outer edge. Length .22 — .26 inch. ; 5.5 — 6.5 mm. 

Male. — Last ventral truncate and broadly emarginate ; first joint of front tarsi 
dilated. 

Female. — Last ventral narrowly oval at tip. 

Occurs from Colorado southward to Arizona, extending into Mex. 

D. duodecimpaneUita Fab.. Syst £nt. p. 103; Oliv., Ent. vi, p. 628. pi. 
2, fig. 31 ; tenella Lee.. Proc. Acad. 1858, p. 58. — Oblong-oval, narrower in front, 
moderately convex, pale yellowish green, each elytron with six piceous black 
spots of variable size. Antennte slender, longer than half the body, piceous, 
three basal joints pale, joints 2-3 small, the third the longer, the two together 
about as long as the fourth. Head black, smooth, vertical impression deep. 
Thorax wider than long, slightly narrower in front, sides slightly arcuate ante- 
riorly, then feebly sinuate; disc convex, with a moderately deep fovea each side 
of middle, surface smooth ; scutellum piceous. Elytra wider behind the middle, 
sparsely obsoletely punctate ; color yellow, with a slight tinge of green, on each 
side of the scutellum an oblong spot obliquely placed, another oblong spot un 
umbone; at middle two spots placed slightly obliquely, one-third from apex two 
spots more obliquely placed ; metasternum piceous. Abdomen yellow, sparsely 
punctate; tibise distinctly earinate on the outer side. Legs piceous, the basal 
half of the femora pale. 

Male.—lAst ventral truncate and broadly emarginate ; front tarsi not dilated. 

Female. — Last ventral narrowly oval at tip. 

This species does not vary greatly from a normal standard. Speci- 
mens are occasionally seen in which the spots show a tendency to 
elongate and unite in a longitudinal direction. 

Var. ienelh Lee. — This name was suggested for those forms in 
which the spots are reduced to a very small size, and in which the 
posterior series may be entirely lost. In this variety the antennse 
are usually paler, and the femora are more than half pale. 

This species occurs over the entire eastern region from Canada 
southward to Texas, extending into Arizona, and even to southern 
California. It doubtless occurs in Mexico also. The variety ieiiella 
occurs only in the extreme southwest. 
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D. soror Lee, Proc. Acad. 1865, p. 212 ; I2'punctata t var. Mann., Bull. Mosc. 
1843. p. 309. 

This species resembles 12-pu7ictata in so many ways that a full de- 
scription is hardly necessary. The following are the distinctive 
points: Antennse almost entirely piceous, the basal three joints 
merely slightly paler. Thorax less transverse, entire body beneath 
and legs black; the size is usually less than in I2'pundata. The 
sexual characters are the same. 

As a rule the piceous spots on the elytra are larger than in 12- 
pundata, and have more of a tendency to become confluent and in 
a transverse direction, although specimens are not rare in which the 
humeral spot is prolonged to the next series of spots. The spot near 
the scutellum is confluent with its fellow, the two forming a quadrate 
spot. 

At this time the query may be proposed as to whether 12'notala 
Harold is not related to saror in the manner that tenella is to 12- 
ptinciaia. 

Occurs from Oregon southward through California to Arizona, 
and probably Mexico. 

D. balteata Lee., Proc. Acad. 1865, p. 213 ; Jacoby, Biol. Cent.-Amer. vi, 
pt. i, p. 530, pi. xxix, fig. 23; seUUi Baly, Joaru. Linn. Soc. Zool. xix, p. 227. — 
Form very like 12-|mnetaia. AntenDSB piceous, three basal joints paler, joints 
2-3 small, the third slightly the longer, the two together about equal to the fourth. 
Head rufescent, smooth, a deep vertical fovea. Thorax pale yellow, or slightly 
greenish, broader than long, slightly narrower in front, sides slightly arcuate 
anteriorly, feebly sinuate thence to base; disc moderately convex, smooth, with 
a fovea each side variable in extent; scutellum piceous. Elytra broader behind 
the middle, moderately closely but obsoletely punctate; color very pale malachite 
green with yellowish white spaces as follows: the lateral margin narrowly 
nearly to apex, an oval subhumeral spot, a larger oval spot near scutellum, two 
slightly arcuate bands which do not attain the margin or suture, one before and 
one behind the middle, an ill-defined spot near apex; entire body beneath pale 
yellow, except metastemum, tibicB and tarsi, which are piceous; tibiie distinctly 
carinate. Length .20 — .24 inch. ; 5 — 6 mm. 

AfoZe.— Last ventral truncate and broadly emarginate; tarsi not dilated. 

Female. — Last ventral narrowly oval at tip. 

The above description has been drawn from specimens in perfect 
condition. The color of the elytra is, however, so dilated that it 
soon fades by too long preservation in spirit or from exposure to 
light The color then becomes a dull yellowish white, in which, 
however, traces of the paler bands may usually be seen on close 
examination. 

T&AN8. AM. ENT. SOC. XX. JUNE, 1893. 
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T}ie only vfirifltion observed is in the tendency of the antenna to 

l>ecajiie ferruginous. 

Occurs from Texas son ih ward thnnigh Mexico to Columbia, S» A- 

D, longJroriilfi Say, Jouru. A(»d. iu, p- 460; ed, L*c. H, p, 283,— Oblong, 
raoderaiely elongate, entire Iwdy atid le^s yellawish white* or whh i% isligbt 
tin^o of iLVfxn. AntoTiuie slender* longer than hftlf the* liody, pila hrowu or 
ferrogiaouft, joints 9-3 amaO, the thifd ft llttlt? longer^ the two tojcether not lon- 
ger that) the fourths Hcud smooth, irertioil fo^ea tiot deep. Thorn jl u little 
wider than long, sidet arctiftte in front, slightly sinuate posCenoHy, dl&c convex, 
with n mffllenitely deep fovea each fiide3UrfA^e smcKyth. Elytra diatioctly wider 
behind the middli?, surface morierarely conrtjely and closely punt tate, disc %*ftpuely 
BubeijUciite, and with a cofttiform elc^vation from the umtxMie two-third to apex. 
Ahdomeu very s|iArsie1y punetfite: tlbiia diatinctly catinate. liength .20 — .S2 
inch* ; 5—5.5 mm. 

Mate.— h^i ventral truncate and aligblJy emarginate; first joint of ajiterior 
tarH^ diluted. 

Fmmd€,"ljt&% reutral narrowly oval at tipi tar«i not dilated. 

No variations bave beeu ol>served. Thiss h the only species in our 
fauna in which the entire body and legis are unilirniily pale* 
Occurs from the Middle States westward to Kansas. 

D^ virgifbrA L*c Tmnp. Am. Ent, Soc. IS«8. p. 59.— Obi oa p. nearly pai- 
tlleL pale yellow head: Tiieta^ti?Tr>umt tibiie and tar^i black, AiitenuGP h)a<'l£* 
three hasiil joiuts teataceous. joints 2-3 small, together hut little longer than 
half the fourth. Head am^wth, vertical fovej* moderately deep. Thorax very 
nt>arly a« Kmp an wide, not narrowed hi fronts ^ides fliightly sinuate behind tbe 
midrtle, diac smooth, hifovetite; scutellnm piceous. Elytra nearly parallcU mod- 
erately closely punct«tt% smoother nt^ar the apcjc, surface vaguely an bsiUCTitei 
with an obtuse coata from the nnibone three- fourths to apex ; <iolor pale yellow, 
or with a ^lif;ht jjreeuiah tin»te, a narrow, autural, pieeous viUa, aud one from 
each 11 m hone cxtiMuiittK three-fuurtbs to apex, Abdoiuen yellow, ohsoleteJy 
puuctiUe; tibinj and tarsi black, fenitKtv yellow* sometimefe with au Qpiwr line 
piceous. Lenirth .20— .'il inch.: 5— ti mm. 

3fAf^^^Liii«t ventral «egmetit trnnc^ite ; tarsi notdil»tad, 

Ffffwif*.— Last Teotral oval a I tip. 

The ty])i.' described by LcConte, as well as ray own, have doubt- 
less beeu decolored by innnersion in alcohol. More recent apeciinena 
nhow that the true color is slightly green. The sutural and latynil 
vittffl are apt to be much reduced in extent* While the secttnd and 
tbtni joints are usually small and at^ircely longer together than half 
the fourth, one si>ecin>en has these two nearly equal to the fourth. 

Occurs at Fort Wallace, N, Mex,, southern Arizona aud northern 
Sunora. 

D. Illi^orilis n. Sip ^Obloii^, similar in form to viU^ta, color pi ceo us biaek ^ 
tboTftx* ^ide nmr|:iu, and apex of elytra at^d aUlomeu yi^Uow. An leu use 9 Lender. 
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a little longer than the body, piceons ; second and third joints small, a little 
longer than half the fourth. Head piceous, smooth, vertical impression moder- 
ate. Thorax nearly as long as wide, sides slightly arcuate in front and feebly 
sinuate posteriorly, disc smooth, vaguely bifoveate. Elytra sparsely punctate, 
smoother at base and apex, vaguely subsalcate, and with an obtuse carina from 
nmbone three-fourths to apex ; color piceous black shining, the margin yellow, 
expanding to a spot at apex ; femora yellow, with the upper edge piceous, ante- 
rior and middle tibise piceous externally, yellow on inner side, posterior tibis 
and all the tarsi, piceous. Length .20 inch. : 5 mm. 

Male. — Last ventral truncate; first joint of front tarsus dilated and thickened. 

FemaU, — Last ventral oval at tip. 

In one specimen before me there is an indefinite yellow spot on 
each side of the suture near the base, as if varieties of the species 
might occur with trivittate elytra as in vittaia. 

This species is peculiar among those in our fauna in having the 
antennse longer than the entire body. 

Occurs in New Mexico, special locality unknown (Schaupp). 

D. atripeanis Say, Joum. Acad, iii, p. 461 ; ed. Lee li, p. 224 ; crittata 
Harris, Trans. Hartf. Nat Hist. Soc. p. 90; fosaata Lee, Proc. Acad. 1858, p. 88. 
— Obiong-oval, narrower in front, either entirely black, or with the thorax and 
abdomen yellow. Antennse three-fourths the length of the body, black ; joints 
2-3 small, nodiform, together scarcely longer than half the fourth. Head smooth, 
vertical fovea feeble. Thorax broader than long, sides arcuate in front, sinuate 
posteriorly, disc smooth, bifoveate. Elytra obsoletely sparsely punctate, vaguely 
sabsulcate, with an obtuse carina from the umbone three-fourths to apex ; tibiae 
distinctly carinate. Length .15 — .20 inch. ; 4 — 5 mm. 

3fa^.— Last ventral truncate and broadly emarginate; first joint of front 
tarsus slightly broader and thicker. 

Female. — Last ventral oval at tip. 

Var. atripezmls Say.— Thorax and abdomen yellow. 

Var. crestata Harris.— Thorax yellow, with a median stripe black. Abdomen 
black. 

Var. fossata Lee— Entirely black. 

A rather common species distributed from Massachusetts to Da- 
kota, Kansas and Texas. 

D. lenmiseato Lee, Trans. Am. Ent. Soc. ii, 1868, p. 58.— Form elongate, 
parallel, piceous black, shining, each elytron with the side margin and a vitta 
yellow. Antennffi piceous, three-fourths the length of body, joints 2-3 small, 
together not as long as the fourth. Head smooth, vertical fovea moderate. 
Thorax a little wider than long, sides arcuate in front, slightly sinuate poste- 
riorly, disc smooth, bifoveate. Elytra sparsely and indistinctly punctulate and 
alutaceous ; disc very vaguely subsulcate, an obtuse plica from umbone toward 
apex. Body beneath and legs entirely black ; tibiee distinctly carinate. Length 
.20— .24 inch. ; 5—6 mm. 

MaU. — Last ventral truncate and broadly emarginate; first joint of anterior 
tarsus slightly thickened. 

i^ema^— Last ventral broadly oval at tip. 

TRAKS. AM. ENT. BOO. XX. JUNE, 1893. 
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Very little variation has been observed, except in one specimen, 
in which the middle vitta tends to disappear. 
Occurs near the Raton Mountains and at Fort Union, N. Mex. 

D. blandalift Lee., Trans, Am. Ent Soc. ii. 1868, p. 58.— Oval, oblong, yel- 
lowish white, head and metasternuro piceons. Antenne brown, paler at base, 
nearly three-fourths the length of body, joint 2 small, 3 nearly as long as four. 
Head smooth, vertical fovea feeble. Thorax one-third wider than long. Head 
smooth, vertical fovea feeble. Thorax one-third wider than long, sides slightly 
arcuate in front, feebly sinuate posteriorly, disc smooth, with two vague fovea, 
which tend to meet posteriorly. Elytra sparsely punctate, distinctly subsalcate, 
the humeral carina feeble, color pale yellow, with a short brownish vitta from 
the scutellum and from the umbone. Abdomen nearly smooth. Legs pale yel- 
low, tarsi piceous: posterior tibiae carinate near base only. Length .'iO inch.; 
5 mm. 

Male. — Last ventral truncate. 

Femaie. — Unknown. 

This species reseniblfes virgifera in color and markings, but may be 
known by the structure of the antenna, the broader thorax and color 
of the legs. 

Occurs near the Smoky Hill River, New Mexico. 

D. ¥incta Lee, Proc. Amer. Philos. Soc. xvii, 1878, p. 416.--Oblong oval, 
form of vittata^ above black, thorax yellow, elytra with the side margin and an 
entire median vitta yellowish white. Antennee three-fourths the length of the 
body, piceous; joint two small, the third nearly as long as the fourth. Head 
black, smooth, vertical fovea small. Thorax slightly wider than long, sides 
feebly arcuate in front, slightly oblique behind, disc smooth, bifoveate ; scutellum 
black. Elytra rather coarsely and closely punctate, the surface vaguely subsul- 
cate, the humeral carina not present, color black, side margin to suture and a 
vitta from base to apex ivory-white ; metasternum piceous, abdomen and base 
of femora yellow. Legs otherwise black ; tibiie carinate near the base only. 
Length .16 — .18 inch.; 4—4.5 mm. 

The only specimen before me is a female having the broadly oval 
apex to the last ventral segment. 

The median vitta on each elytron resemble the so-called ivory 
vitta seen in many Cerambycidae. 

Occurs in Georgia and Florida at Capron. 

D. TitUlta Fab., Syst. Ent. p. 122; melanocephala Fab., loc. cit. p. 118 ; OH v., 
Enc. Meth. vi, p. 590; Ent. vi, p. 633, pi. 3, fig. 38; americatia Qmelin, ed. Linn, 
i, 4, p. 1715; stolata Gmel., loc. cit. p. 1724. — Oblong-oval, pale yellow above; 
head, a sntural and humeral vitta on each elytron black. Antennae more than 
half the length of the body, the three basal joints partly pale, joint two small, 
the third nearly as long as the fourth. Head black, smooth, ventral fovea rather 
large. Thorax one-fourth wider than long, sides arcuate in front, slightly sin- 
uate posteriorly, disc deeply bifoveate; scutellum black. Elytra slightly oval. 
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surfoce rather broadly striate, striee biseriately punctate, intervals convex, snb- 
costiform, color pale yellow, a sntural black vitta occupying two intervals ex- 
tending from base to apex, a humeral vitta nearly reaching the apex on the in- 
tervals 6-8. Body beneath piceous. Legs yellow, the knees, the anterior tibiee 
and tarsi and the tips of the middle and posterior tibise and their tarsi piceous ; 
tibiffi without trace of carina. Length .18 — .24 inch. ; 4.5 — 6 mm. 

Male. — Last ventral truncate and feebly emarginate ; tarsi not dilated. 

Female. — Last ventral oval at tip. 

This sf)ecies is remarkably constant in its characters for one so 
widely diffused. 

Abundant over the entire eastern United States from Canada 
southward. 

D. trivittata Mann., Bull. Mosc 1843, p. 309. 

Very closely resembling vittato, differing in the following particu- 
lars: 

Antennse entirely piceous. Thorax bifoveate, the two foveso coalescing poste- 
riorly. Legs entirely black, except the bases of the femora. 

Male. — Last ventral feebly truncate, slightly emarginate ; first joint of front 
and middle tarsi distinctly broader and thicker. 

Female. — Last ventral oval at tip ; tarsi not dilated. 

This species occurs throughout California, where it replaces vittata 
of the Eastern States. 

D. amcenula and Z>. odonotata described by Boheman, and placed 
doubtfully in our lists, are from the Pacific islands, and do not occur 
in our fauna. 

PHYI.I.OBROTICA Redt. 

Head free, transversely grooved between the eyes. Eyes nearly 
round, prominent ; labrum short, feebly emarginate ; maxillary palpi 
not stout, the third and fourth joints obconical, the latter smaller 
and acute at tip. Antennae slender, longer and more slender in the 
female, first joint stout, second and third usually shorter, the third 
longer than the second, four to eleven nearly equal in length. Thorax 
transversely quadrate, sides nearly straight, disc usually with de- 
pressions; scutellum oval at tip. Elytra parallel, without lateral 
margin and without separate epipleurae ; prosternum obliterated be- 
tween coxae, the cavities open behind ; metasternal parapleurse rather 
wide and parallel; ventral segments one to four equal in length, 
fifth much longer. Legs rather slender, tibise without spurs; first 
joint of hind tarsus scarcely as long as the next two, claws appen- 
diculate and divaricate. 

TBANS. AM. BNT. SCO. XX. (13) JUNE, 1893. 
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This genus is very properly separated from all the others with 
open front coxal cavities and appendieulate claws by the entire ab- 
sence of epi pleurae in so far as these are defined by the acute lateral 
margin of the elytra. It seems to me that this genus alone should 
constitute the group of Phyllobroticitee, and that Phylledhrus should 
be removed, reasons for which are given under that genus. 

There are now eight species known to me, five belonging to the 
Atlantic region and three to the Pacific, the former having ornate 
elytra, the latter blue or greenish. 

They may be known by the characters given in the following 
table: 

Legs pale or bicolored. 
Thorax yellow. 
Elytra bicolored, maculate, vittate or margined. 
Head entirely yellow. 

Elytra yellow, with two oval piceous spots on eacb» deeorato. 

Elytra piceous, with suture and sides yellow. 

Elytra with elevated costss and punctate eoBtip^nnis. 

Elytra not costate. 

Thorax with a moderately deep fovea each side diseoldea* 

Thorax with a transverse depression llmbatA* 

Head black, front pale ; each elytron with an intermediate pale vitta. 

▼ittota. 

Elytra uniform, blue or greenish , ¥lridlpennls« 

Thorax black, elytra dull blue or greenish Inperina. 

Legs entirely black. 

Head, thorax and body black, elytra dull blue nlgrlpes. 

P. decoratA Say, Journ. Acad, iii, p. 459; ed. Lee ii, p. 203; Olivieri Kby., 
Fauna Am. Bor. iv, p. 218. — Form elongate, parallel. Head black, front yellow, 
impunctate. Antennae piceous, the three basal joints yellow. Thorax broader 
than long, sides slightly sinuate, disc smooth, color yellow. Elytra yellow, on 
each two oval piceous spots, one at base smaller, and one behind the middle, 
oblong; surface not distinctly punctate. Body beneath piceous black, with a 
few sparsely placed punctures. Legs entirely yellow. Length .22— .28 inch. ; 
.5.5 — 1 mm. 

In the male the last ventral segment is large, canaliculate in front, 
broadly concave near the apex, the apical margin bisinuate. The 
last dorsal is deeply semicircularly emarginate ; posterior tibiae ar- 
cuate ; the last ventral of the female is not concave, the apex oval. 

Very little variation has been observed in this species. There is, 
however, in Mr. Ulke's cabinet one female in which the two spots 
unite and form a vitta, as in discold&i, but, from the fact that the 
thorax is very evenly convex, I incline to consider it a variety of the 
present species. Its size prevents it from being considered drcumdata. 

Occurs in the Lake Superior region, Illinois and Colorado. 
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P. costipenalH n. sp. — Form of discoidea; head and thorax yellow, elytra 
black, with the entire limb and sature narrowly yellow. Antenns entirely 
black. Head smooth. Thorax wider than long, sides slightly arcaate in front, 
straight and convergent behind, disc smooth, on each side of middle a large, but 
shallow fovea. Elytra with the sntnre elevated and four distinct discal costs?, 
between which the surface is distinctly punctate. Body beneath yellow, abdo- 
men piceous, sparsely finely punctate; femora yellow, tibie in greater part and 
tarsi piceous. Length .24— .28 inch. ; 6 — 7 mm. 

In the male the segments 2-3-4 are short, and have a slight gib- 
bosity on the median line. The last ventral is very large, convex, 
with a shallow median depression, and at middle of apex a short 
oval lobe limited each side by a sin nation. The last dorsal is trun- 
cate and broadly emarginate. The female ventral segments are of 
normal structure. 

This species may be readily known by the costate elytra. The 
male sexual characters resemble those of diacaidea. 

Occurs in Georgia and Florida. 

P. dis«oldea Fab., Syst. El. i. p. 485; circumdaia Say, Journ. Acad, iii, p. 
457; edit. Lee ii, p. 221. — Form of deeorata. Head smooth, yellow. Antennse 
black, the three basal joints often paler, but not conspicuously so. Thorax wider 
than long, slightly wider at apex, sides slightly sinuate, disc smooth, a moder- 
ately deep foveiform depression each side of middle. Elytra piceous black, with 
the base, suture and side margin yellow, surface sparsely punctate, and in the 
females vaguely subcostate. Body beneath yellow varying to brownish. Legs 
yellow, tips of tibi» and tarsi piceous. Length .14— .26 inch. ; 3.5 — 6.5 mm. 

In the male the third and fourth segments of the abdomen are 
short, together but little longer than the second ; the last ventral is 
large, convex, a slight median depression, the apex bisinuate. The 
last dorsal is emarginate at middle and on each side ciliate. In the 
female the segments 2-3-4 are gradually shorter, the fifth oval at 
tip, the last dorsal entire. 

No variations worthy of note have been observed. 

It is very clear that Dr. LeConte and others have confused three 
species under the name discoidea, the present species, limbata, and 
another which he mentions as a curious color variety. That Fab- 
ricius clearly differentiated his two species is very evident from his 
mention of the black antenna and the bifoveate thorax of the pres- 
ent species. Say's synonym has been fixed by the antennae. The 
male sexual characters separate the two beyond all doubt. In the 
present species it will be observed that the elytra are a little less 
shining from the more evident punctuation. 

Occurs in Virginia, North Carolina and Georgia. 

TBAN8. AM. KNT. 80C. XX. JUNE, 1893. 
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P. limbato Fab., Syst. El. 1, p. 486.— Form of duetndea, and cloeely resem- 
bling it in coloration. Antennse piceoas, the three basal joints conspicuously 
paler. Thorax also similar in form, bat with a transverse depression of some- 
what crescentic form, sometimes slightly deeper at the ends. Elytra very indis- 
tinctly panctate and qaite shining. Body beneath entirely yellow, the abdomen 
sometimes slightly darker. Legs yellow, sometimes with the tips of the tibiie 
and tarsi darker. Length .14— .26 inch. ; 3.5 — 6.5 mm. 

In the male the segments 2-3-4 are not very different in length, 
being successively slightly shorter. The last segment is large, the 
disc in front convex, near apex a deep fovea, beyond which the seg- 
ment is prolonged in a truncate lobe limited each side by a deep 
notch. Last dorsal segment truncate, slightly emarginate, ciliate on 
its edge. In the female the terminal ventral segment is oval, the 
pygidium oval, but more acute. 

This species resembles diacoidea so greatly superficially, that it is 
not surprising that it has not been separated. It will be observed 
that the thorax has a vague transverse depression in place of two 
fovea), the antennse are shorter and stouter, sex for sex, than in dis- 
coidea, the elytra smoother and more shining. The structure of the 
last ventral of the male is notably difierent 

As a rule, the three basal joints of the antennae are conspicuously 
paler, while in diacoidea, usually piceous. In the present species 
the abdomen is yellow, and in diseoidea usually more or less piceous. 
While the legs here are usually all yellow, it is the rule in diseoidea 
to have the tips of tibiae and tarsi piceous. 

Occurs in District of Columbia, Virginia, Iowa, Texas. 

P. TlttotA n. sp.— Form of dMcaidaa. Head black, shining, front yellow. 
Antenn» piceous, basal joint sometimes pale. Thorax yellow, one-half wider 
than long, sides nearly straight, slightly convergent posteriorly, disc smooth, a 
vague transverse depression of variable extent. Elytra piceous, side margin and 
suture yellow, and a similar vitta of variable extent from the humeri to apex, 
surface either quite smooth ^, or sparsely finely punctate 9* Body beneath 
yellow, abdomen usually piceous, sometimes yellow. Legs yellow, tibiie at apex 
and tarsi piceous. Length .16 — .20 inch. ; 4 — 5 mm. 

In the male the ventral segments 2-3-4 are nearly equal in length, 
the fifth much larger, convex in front, very deeply cupuliform behind, 
at middle prolonged in a short truncate lobe limited each side by a 
notch ; the last dorsal is truncate and ciliate. The ventral segments 
of the female are as in limbata. 

In the female the antennse are of the usual filiform structure, while 
in the male they are evidently thicker toward the tip. 
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This species is founded on the "singularly-colored specimen** men- 
tioned by Dr. LeConte. It varies somewhat in its markings. In 
two specimens before me S 9 , the humeral is short and slender, not 
reaching the apex, while in two others the vitta is broad and entire. 
In three specimens the abdomen is brown or piceous, in one pale 
yellow. The form of thorax is that of limbata, and the male sexual 
characters nearly so, but the depression of the last ventral is much 
deeper. 

Occurs in Pennsylvania, North Carolina and Georgia. 

P. ▼iridlpennls Lee, Proc. Acad. 1859, p. 81 ; loc. cit 1865, p. 207.— 
Similar Id form to dUeoideaj bat lees elongate. Antenuee* often entirely yellow, 
osually with the outer joints darker. Head yellow, with an occipital piceous 
spot of variable size, usually sparsely finely punctate. Thorax wider than long, 
sides slightly arcuate in front, straight and convergent posteriorly, disc smooth, 
with a fovea on each side of variable extent Elytra violet-blue or slightly 
greenish, sparsely finely punctate. Body beneath entirely piceous. Legs yellow. 
Length .20— .86 inch. ; 5—6.5 mm. 

In the male the ventral segments 2-3-4 are gradually shorter, the 
fifth large, with a deep oval excavation nearly the length of the seg- 
ment, the apex of the segment deeply emarginate, with a slight lobe 
in the emargination, the last dorsal narrowed at apex and truncate. 
Ventrals of female normal. 

The style of coloration will enable this species to be known from 
any other in our fauna. No striking variations have been observed. 

Occurs in California and Nevada. 

P. loperina Lee., Proc. Acad. 1865, p. 207.— Form slightly more robust 
than viridipennii ; head and thorax black, shining; elytra blue or slightly 
greenish. Antennse piceous externally, the basal five joints yellow. Head 
black, sparsely punctate, front yellow. Thorax wider than long, sides nearly 
straight and slightly convergent to base, surface sparsely finely punctate, and on 
each side a fovea, these sometimes united by a vague transverse depression ; 
surface sparsely, finely and indistinctly punctate. Body beneath entirely black. 
Legs yellow, tips of tibise and tarsi slightly darker. Length .20 — .26 inch. ; 5 — 
6.5 mm. 

In the male the ventral segments 2-3-4 are gradually shorter, the 
fifth large and with a large and deep oval excavation, the apex of 
the segment emarginate, with a feeble median lobe, the last dorsal is 
truncate and slightly emarginate. The ventrals of the female are 
of normal structure. 

Occurs in California south of San Francisco ; at Ban Mateo and 
Santa Barbara. 

TBANS. AM. ENT. 80C. XX. JVKB, 1893. 
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P« nigripes n. sp. — Form of luperina, black, shining: elytra dall bine or 
frreenish. Antenne entirely black. Head with few scattered fine pnnctureo. 
Thorax one-fourth wider than long, sides nearly straight, slightly convergent t» 
base, disc feebly convex, a broad but vague oblique depression each side, the two 
uniting at middle, surface vaguely punctate. Elytra finely alutaceous, punctate* 
smoother near apex. Body beneath black, shining, sparsely punctate. Legs 
entirely black. Length .20 inch.; 5 mm. 

The male has the segments 2-3-4 of the abdomen gradually 
shorter, the fifth large, with a broad and deep groove running its 
entire length. The last dorsal is oval at tip. In the female the 
segments are of normal form. 

This species is the only one in our fauna with totally black legs. 
Its resemblance to Hcdtica bimarginaia is so deceptive, that the two 
individuals in my cabinet were sent with specimens of that species. 

Occurs at Los Angeles, Cal. (D. W. Coquillett). 

SCEIiOLTPERUfl Crotch. 

Antennae slender, longer than half the body, second joint shorter 
than the third. Elytra with distinct edge separating the epipleurse, 
the latter nearly reaching the apex of the elytra ; last joint of max- 
illary palpus obtusely conical, slightly longer than the preceding 
joint, and as wide at base ; anterior coxse contiguous ; tibiae without 
spurs; first joint of hind tarsus nearly as long as the following 
joints united ; claws broadly appendiculate at base. 

The species of this genus are of graceful form, moderately elon- 
gate, slightly depressed, the legs rather long. The antennae are 
similar in the sexes. 

In the males of all the species the last ventral segment is nearly 
as long as the three preceding joints, the apex very obtuse, the sur- 
face flattened and slightly concave along the apex. The last ventral 
of the female is about as long as the two preceding, acutely oval at 
tip. 

Our species of this genus have been heretofore placed in Luperus, 
from which they differ in the absence of tibial spurs. They are 
larger than Liiperus, and of quite different facies, and have always 
seemed out of place in association with them. 

On an examination of Crotch's type I cannot find that there is 
any reason why the species subsequently described as Scelida should 
not be united with it. The character which seems to have attracted 
Crotch's attention, and which probably induced him to separate the 
genus, is the presence of a strong tooth on the inner edge of the 
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curved tibise near the knee. There will, however, be found in the 
annexed table two species with curved hind tibiae in the male which 
are certainly not separable from Scelida, while Crotch's type differs 
from those in the single sexual character of a tooth on the curved 
tibise. While the description of Scelolyperus is rather meagre, the 
presence of the type makes it necessary to suppress Scelida, 

All our species belong to the Pacific faunal region and occur in 
Oregon, California and Arizona, one species extending to Montana 
and Colorado. They may be separated as follows : 

Thorax always entirely yellow. 

Head and femora yellow llllTiceps* 

Head metallic green. 
Elytra finely sparsely punctate, smoother at apex, posterior tibiee % straight 

and not toothed flaTieollis* 

Elytra coarsely sparsely punctate; posterior tibiie % stoat, arcnate and 

toothed at base tcjonlcns* 

Elytra sparsely punctate and alutaceous ; posterior tibiie % strongly carved, 

not toothed lorlpes* 

Thorax either maculate or blue, varying to black. 
Thorax yellowish, with a median and lateral spot piceoa8....ili«calleollls. 
Thorax uniformly blue or black. 
Elytra evidently punctate. 
Thorax polished, impunctate, black, slightly narrowed to base. 

macnllcollls var. 
Thorax sparsely punctate. 
Antennae and legs black ; posterior tibiie of male straight. 

grmptoderoldes. 
Antenntt at base, anterior femora and tibise in part yellow ; posterior 

tibise % curved Schwarmi. 

Elytra alutaceous, not punctate. 

Antennae filiform, last joint scarcely longer than the preceding. 

longnlos. 

Antenne broader externally, the outer joints flattened and slightly 

concave beneath in ^, last joint notably longer deeipiens* 

M« flavleeps n. sp. — Similar in form to JlavicoUU, but a little more robust ; 
head, thorax, metasternum and femora yellow, elytra metallic-green or blue in 
certain lights. Antennse two-thirds the length of body, piceous, the underside 
of the three basal joints pale. Head smooth, yellow. Thorax broader than 
long, slightly narrower at apex than at base, sides slightly arcuate in front, par- 
allel posteriorly, disc moderately convex, smooth and impunctate; scutellum 
yellow. Elytra with slightly arcuate sides, surface rather polished, sparsely 
finely punctate; metasternum and abdomen piceous, with bluish lustre; femora 
reddish yellow, tipped with piceous at the knees, the tibiae and tarsi black. 
Length .26 inch. ; 6.5 mm. 

Two female specimens have been examined, their ventral charac- 
ters the same as in flavicoUU, 

TBANa AM. KNT. 800. XX. JUNE, 1883. 
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This species seems to resemble mdaUica Jacobj, as figured in Biol. 
Ceut.-Amer. vi, pt. 1, pi. xxxiii, fig. 10, but the color of the legs 
will easily distinguish the two. 

Occurs in Arizona, special region unknown. 

S* llMTieollis Lee. (Phyllobroiiea), Proc. Acad. 1859, p. 81 ; Lee. {Luperua), 
Proc. Acad. 1865, p. 209. — Form oblong, parallel, above blue or green, metallic, 
thorax yellow, legs pieeons. Antennie two-thirds the length of the body, piee- 
ons, the three basal joints bicolored. Head metallic-green, impunctate. Thorax 
yellow, broader than long, slightly narrower in front, sides feebly arcnate, disc 
convex, smooth, impnnctate. Elytra with feebly arcuate sides, disc sparsely 
finely punctate, less distinctly at apex, surface metallic-green or blue, distinctly 
alutaceous. Body beneath and legs pieeons, with distinct greenish surface. 
Length .26— .28 inch. ; 6.5—7 mm. 

Male. — Last ventral truncate at middle, a slight sinuation each side, disc flat- 
tened. 

Fema/«.— Last ventral rather densely prolonged. 

Occurs at Fort Tejon and other places in southern California. 

S* t^Jonlcns Crotch, Trans. Am. Ent. Soc. 1874, p. 79.— Oblong, parallel, 
moderately convex, glabrous, shining ; body beneath and legs, black ; antennie 
at base pale, head and elytra blue. Head smooth, carinate between the antenna. 
Thorax quadrangular, slightly broader than long and somewhat narrowed in 
front, sides slightly arcuate anteriorly, disc slightly convex, with impnnctate 
surface. Elytra coarsely sparsely punctate. Body beneath very sparsely pu- 
bescent. Length .20 inch. ; 5 mm. 

Jfa^.— Last ventral segment truncate and sinuate at apex, the disc slightly 
concave; middle tibiie slightly, posterior strongly arcuate, and with a strong 
tooth on the inner edge near the knee. 

The female is unknown. 

The structure of the posterior tibiae is rather remarkable, no such 
structure having been noticed in any of the hitherto described species. 
One specimen collected at Fort Tejon, Cal. 

S« lorlpes n. sp. — Oblong, parallel, beneath piceous, head and elytra me- 
tallic-blue, thorax yellowish. Antennee piceous, the basal four joints pale on 
the underside. Head alutaceous, impunctate. Thorax a little wider than long, 
slightly narrowed in front, sides very feebly arcuate, disc very indistinctly alu- 
taceous, with very minute, sparse punctures, larger along the base. Elytra dis- 
tinctly alutaceous, punctuation not large nor close, smoother toward apex. Body 
beneath very sparsely pubescent. Legs piceous, the anterior femora at knees, 
their tibise in great part, yellow. Length .20 inch. ; 5 mm. 

MtUe. — Last ventral transversely concave, the apex vaguely emarginate ; pos- 
terior tibiee stout, arcuate. 

This si>ecie8 might readily be mistaken for a small yfomcoZ/w, which 
it resembles in form and color, although more distinctly punctate. 
As females of loripes are unknown, the only diflferential character 
must be drawn from the hind tibise of the male. 
Occurs in California, probably northern. 
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S« uiacallcollis Leo. (Luperut), TrMns. Am. Ent. Soc. zii. p. 27.— Oblong, 
parallel, beneath and legs piceous ; above, head black ; thorax either yellow with 
piceons spots or entirely black, elytra bluish or greenish. Antennie two-thirds 
the length of the body, piceoas; the three basal joints pale beneath. Head 
smooth, black. Thorax broader than long, sides slightly arcnate in front, then 
divergent to base ; disc slightly convex, polished in the black specimens, or with 
a very few pnnctnres in the macalate; scutellnm black. Elytra moderately 
closely panctate, not alutaceoas, in some specimens vaguely subsulcate. Length 
.24— .28 inch. ; 6—7 mm. 

ifaZe.— Last ventral semioircularly emarginate at middle, truncate each side. 

FemaU. — Last ventral broadly oval at tip. 

Two varieties occur in this species between which all necessary 
intermediate forms are in my cabinet. 

In the typical form the thorax is yellow, with an oblong-oval, 
piceous spot, broader in front, on the median line, and a smaller 
piceous spot on each side near margin. In the other form the thorax 
is polished black. 

Occurs at San Diego, Cal. 

S« sraptoderoldes Crotch (Luperua), Trans. Am. Ent. Soc 1874, p. 80.— 
Form of JlavicoUU ; head and thorax greenish blue, elytra cobalt-blue, body be- 
neath and legs piceous, with distinct bluish tinge. Antennie two-thirds the 
length of the body, piceous ; the three basal joints paler beneath. Head smooth. 
Thorax slightly wider than long, a little narrower at apex, sides feebly arcuate 
in front, then parallel to base, disc moderately convex, sparsely finely punctate : 
scutellnm blue-black. Elytra sparsely, but very distinctly punctate, surface 
alutaceous. Body beneath and legs piceous, with bluish lustre. Length .26— 
J28 inch. ; 6.5—7 mm. 

Male,— The ventral characters are as inJlavieoUia; the first joint of front tarsus 
slightly diUted and thickened. 

Female. — As in jUvncoUie, 

Occurs at Santa Barbara, San Buenaventina and IjOS Angeles 
(Cal.). 

S* Schwarsii n. sp. — Form oblong, parallel, beneath piceous, above uni- 
formly blncr greenish or bronze. Antennie piceous, the basal four joints in 
great part testaceous. Head alutaceous, sparsely punctate near the eyes. Thorax 
a little wider than long, slightly narrower in front, sides anteriorly feebly ar- 
cnate, then feebly sinuous to base, disc shining, sparsely punctate, more evidently 
near the base. Elytra distinctly not closely punctate, smoother at apex, sutural 
region slightly depressed near the base, the suture itself slightly elevated. Body 
beneath piceous, with slight metallic lustre. Legs piceous, the anterior knees 
and the front tibis in great part yellow. Length .18 — .20 inch, ; 4.5 — 5 mm. 

Male. — Last ventral piceous, shining, the disc transversely flattened, the apex 
feebly emarginate ; posterior tibiae stout and rather strongly curved. 

Female. — Last ventral acutely oval at tip ; hind tibiae slightly arcuate. 
This species is closely related to loripea, but differs in the color of 

TBANB. AM. ENT. BOG. XX. (14) JUNE. 1803. 
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the thorax and the more distinctly punctured surface. The only 
variation is that due to the tendency of the blue metallic surface to 
piceous green or coppery-brona&e. 

From the fact that the hind tibise of the female are curved (but 
less than in the male) in this species, it is possible that the other two 
species with curved tibise in the male may have similar females. In 
that case they would form a series by themselves in the genus, as 
the genus might be divided into Scelida for those with straight hind 
tibise, and ScetolyperiiA for the others. 

G)llected by Mr. E. A. Schwarz at Hood River Valley, Oregon ; 
another in my cabinet from northern California. 

S. iongnlos Lee. (Luperut), Pacific B. B. Bep. Ins. p. 69; Proc. Acad. 1865, 
p. 209; nigrocjfaneus Lee., Ball. U. 8. Geol. Sorv. 1879, p. 517.— Form narrow, 
elonfrate, piceoas, with slif^ht green-bronze lustre. Antennie more than half the 
lenf(th of the body, piceous, the three basal joints paler beneath. Head smooth, 
black. Thorax broader than long, slightly narrower in front, sides arouate ante- 
riorly, then slightly convergent to base, disc convex, usually sparsely punctate. 
Elytra elongate, nearly parallel, the surface slightly scabrous, distinctly aluta- 
ceous and not punctate.^ Body beneath piceous, shining. Legs piceous. the front 
tibisB somewhat paler. Length .18 — .20 inch. ; 4.5 — 5 mm. 

MtUe. — Last ventral segment truncate at middle with a slight siniuitiou each 
side, the disc slightly concave. 

Female,— iMat ventral longer, oval at tip. 

This species varies but little. The thorax is usually distinctly 
sparsely punctate, but specimens occur quite smooth. Typical speci- 
mens of nigrocyanem show that they differ merely in smaller size 
from longula. 

Occurs in northern California, Oregon, Nevada, Montana, Col- 
orado, Utah and Texas. 

S. declplens n. sp. — Form narrow, elongate, nearly as in longuta, piceous, 
shining, with a faint bluish lustre. Antennse more than half the length of the 
body, piceous, the four basal joints yellow in great part, the outer joints broad- 
ened and flattened, the eleventh distinctly longer than the tenth, joints 2-3-4 
gradually longer. Head finely transversely wrinkled, the transverse groove 
entire. Thorax very little wider than long, widest in front of middle, sides 
feebly arcuate, hind angles sharply rectangular, disc nearly smooth % , sparsely 
punctate at base and sides 9 • Elytra nearly twice as long as wide, alutaceous, 
very sparsely minutely punctate. Body beneath piceous. Legs piceous, the 
anterior tibise at knee and the first joint of all the tarsi at base yellowish. 
I^engih .16 — .18 inch.; 4 — 4.5 mm. 

Male. — Last ventral segment prolonged at middle in a short truncate lobe; 
tarsi not dilated ; outer joints of antenuip slightly concave on the underside. 

Female. — Last ventral oval at tip; outer joints of antennse not concave. 

This species resembles longula so closely that it would be mixed 
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with that species without an examination of the antennse. The 
sexual characters are not very different, except that in dedpiens the 
middle truncate portion of the last ventral is slightly more prolonged. 
Occurs at Yreka, Cal., collected by Mr. Wm. Duenkel. 

TRACHTSCEIilDA n. g. 

This new name is proposed for a species described posthumously 
by Dr. LeConte as Agelastioa bieolar. The characters are those of 
Luperua, excepting that the tibise are all without spurs. The first 
joint of the hind tarsus is nearly as long as the three following 
joints together and slender. The anterior cox» are very narrowly 
separated, the cavities open behind. 

The length of the first joint of the hind tarsus excludes it from 
association with Ageiastica, and by that character, and the absence of 
tibial spurs, it approaches Sedida, From the latter genus it is sepa- 
rated by its broadly oval and convex form and by the front coxse 
being narrowly separated by the presternum. 

T* bleolor Lee, Trans. Am. Ent. Soc. xii, November, 1884, p. 28.--Form 
rather broadly oval, couvex, body and legs honey-yellow, elytra black, surface 
shining. Antennas piceons, the four basal joints pale. Head smooth. Thorax 
more than twice as wide as long, slightly narrower in front, sides very slightly 
arcuate, angles rather obtuse, disc convex, smooth and shining. Elytra oval, 
broader behind, convex, disc slightly impressed behind the scutellum ; surface 
punctate, regularly over the entire surface, the punctures not coarse nor close. 
Body beneath smooth, with very sparse pubescence. Length .21 inch. : 5.5 mm. 

The only specimen examined is the type described by Dr. Le- 
Conte under the genus Ageiastica, a female, in which the last ventral 
is oval at tip and entire. 

The species resembles very closely the figure given by Jacoby, 
Biol. Cent-Amer. vi, pt. i, pi. 34, fig. 4, of Melacycla rohuda, and is 
about the same size. The latter species seems not to be a Melacycla. 

Collected at Fort Yuma, Cal. 

LIJPERODES Motsch. 
Head not deeply inserted, transversely grooved between the eyes 
and carinate between the antennse. Eyes slightly oval, moderately 
prominent. Antennse slender, longer than half the body, joints 2-3 
often small, together not longer than the fourth ; labrum transverse, 
slightly emarginate; maxillary palpi not stout, the last two joints 
subequal in length, the last more slender, conical and acute ; pro- 
thorax variable in form, from transverse to quadrate, the hind an- 
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gles sometimes dentiform and prominent, the disc never distinctly 
impressed. Elytra oval, oblong-oval or parallel, the epipleur» ex- 
tending nearly to the apex ; anterior coxal cavities open behind, 
sometimes absolutely confluent, often with a narrow prolongation of 
the prosternum separating the coxae. Legs slender, not long, the 
tibise slender, slightly broader at tip, all with a terminal spur, that 
of the posterior pair usually longer; hind tarsi variable; claws 
appeudiculate and divaricate. 

To the genus Luperodes all those species of Luperus, described in 
our fauna, are referred, excepting those which have already been 
referred to Scelida. 

The original description of Luperodes, by Motschulsky, gives 
nothing tangible by which it can be distinguished from Luperus, 
and the method adopted by Mr. Jacoby is equally objectionable. 
In the absence of any of Motschulsky* s species for comparison and 
study I find myself compelled to rely entirely on the diflerential 
characters given by Chapuis, that is to say, in Luperodes all the 
tibiae have a terminal spur, while in Luperus the posterior tibiae alone 
are so formed. This character is not at all times easy to observe, 
but this is no excuse for neglecting it as a valid structural difference. 

Since the above paragraph was written I have received, through 
the kindness of Mr. Jacoby, a specimen of Luperodes nigripennis 
Motsch. In studying this, in comparison with Luperus niger Goze 
sent at the same time, there seems no reason for a change of opinion. 
Our L. ihoraekus very closely resembles nigripennisy except in its 
pale legs, and several other species have the same oval form, from 
which there is a gradual transition in our series to the elongate form, 
which is thought to be the more characteristic form of Luperus. 

Two other genera are placed by Chapuis in close proximity to 
Luperodes, •Bmd separated from it by the relative lengths of the 
joints of the posterior tarsi. From the characters given, some of 
our species should be referred to these genera, Astena and Iphidea, 
but our species show such a degree of variation in respect to the 
relative lengths of the tarsal joints that it has been thought best to 
retain all in the one genus. 

In those species of decidedly oval form, such as thoradcus, ItUei- 
collis, varkomis and airweps, the first joint of the hind tarsus is 
fully as long, or even a little longer than the three following joints 
together, while in the more oblong forms the rule is that the first 
joint is a little shorter than the next three, although several excep- 
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tioDs will be found. So, also, with the second joint in its relation 
to the third ; in many cases the former is twice the length of the 
latter ; often they are about equal, while others act as intergrades. 

The relative length of the second, third and fourth joints of the 
antennse is subject to considerable variation. In about half the 
species the second and third joints are small, the third always a little 
longer than the second, the two together not as long as the fourth. 
In two species, spretus and texantia, the second is very much smaller 
than the third, which is nearly as long as the fourth. In the re- 
mainder of the species the three joints are respectively gradually 
longer, so that the second and third together are longer than the 
fourth. 

The structure of the presternum also requires attention. In those 
species of the more oval form and with the widest thorax, as in 
thoracicus and varicomis, the front coxae are absolutely contiguous 
without trace of presternum between them, while the more oblong 
species have, in most cases, the coxae separated by a very narrow 
prolongation of the prosternum. Had the length of the hind tarsal 
joint and the form of prosternum been concurrent in all cases, 
there might have been good reasons for dividing the genus, but, as 
before stated, the first hind tarsal joint varies so much in its relation 
to the other joints that nothing positive can be done with it. 

One of the minor peculiarities of the species of this genus requires 
particular attention, and that is the coloration of the legs. It seems, 
indeed, remarkable that such apparently trivial diflferences of color- 
ation should be indicative of specific distinctness, but the persbtency 
of color, and its almost absolute invariability within specific limits, 
is proven by the presence of other characters often sexual. 

The coloration of the antennae is less invariable than that of the 
legs. 

The genera] color shows no variation within specific limits, except- 
ing so far as the metallic-blues vary to green. 

The comparatively numerous species are from all parts of the 
country, each species, with few exceptions, of limited distribution. 
They may be separated by the following table :* 

* Luperm tharaeicut Boh., Eag. Besa, Ins. p. 181, described as from San Fran- 
cisco, has not been identified, and, like very many of the species there described, 
may not be from California at all. The name is preoccupied, and should be 
dropped from the literature. 
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Body above yellow or pale castaoeous: head yellow, except in atrieepa; elytra 

vitiate in bivUtattu 2. 

Body above bicolored or metallic; head black 3. 

2.— Elytra with the sntare and a vitta piceons blTlttatos. 

Elytra not vittate. 
Head never black, legs testaceous, or with the tibiee darker; sariace 

shining ▼arieornls* 

Head, legs and underside black ; sarfiice snbopaque atrireps* 

3.— Thorax yellow - 4. 

Thorax blue or black »8. 

4. — Form oVal ; thorax twice as wide as long ; prosternam not visible between 

the COX8B ^ 5. 

Form oblong; thorax not mach wider than long 6. 

5. — Elytra piceous, sparsely pnnctate ; legs almost entirely yellow. 

thoraclcos* 

Elytra dull blue, densely punctnlate; legs entirely black lotelcollis. 

6. — Prostemum not visible between the ooxs ; second joint of antenn» very 

small texanos. 

Prostemum quite distinct between the cox»; second joint of antenns a 

little shorter than the third J7. 

7. — Elytra at most obsoletely punctate, usually nearly smooth. 

All the tibiie yellow trmnsltns* 

Anterior tibiie alone yellow laticeps. 

Legs piceous, all the knees slightly paler Wlekhatml. 

Elytra very evidently punctate. 

Anterior knees alone yellow , torqaatas* 

8. — Antenn» entirely yellow : legs yellow, or more yellow than piceous 9. 

Antennae in great part piceous : legs black, or with but little yellow (except 

in $pretui) 10. 

9. — Legs entirely yellow ; elytra minutely alutaoeons. without punctuation. 

Ijeeontei. 
Legs more or less varied with piceous. 
Elytra punctate and alutaceous ; hind angles of thorax dentiform ; all 

three femora more or less piceous meraea* 

Elytra very obsoletely punctate, scarcely alutaceous; hind angles of 
thorax not dentiform : middle and posterior femora partly piceous. 

eyanellns. 

10.— Legs entirely black 11. 

Legs bicolored 12. 

11. — Body blue; sur/koe punctate and alutaceous; antenn» bicolored at base. 

•maragdinns. 
Body above black, sparsely punctate, not alutaceous; antennss black. 

mornlns* 

12. — Legs in great part yellow, the femora piceous at base spretos. 

Anterior tibiae and knees, middle and posterior knees also yellow. 

IHorrisonl. 
Anterior tibiae and knees yellow iraripes* 

li. blTlttatns Lee., Proc. Acad. 1859, p. 81 ; loc. cit 1865, p. 209.— Form 
elongate, beneath piceous, above yellow, each elytron with the suture and a vitta 
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from the omboDe piceoas, legs yellow. Antenna yellow, longer than half the 
body, joint 2 shorter than 3, this shorter than 4, 2 and 3 together longer than 4. 
Head smooth, the transverse impression arched upward, not reaching the eyes. 
Thorax one-foarth wider than long, sides arcuate, hind angles not prominent, 
disc regularly convex, smooth ; scutellum black. Elytra about twice as long as 
wide, sides nearly parallel^ surface scarcely visibly punctate, the sutural and 
disoal stripes not reaching the apex. Length .20— .22 inch. ; 5—5.5 mm. 

Male. — First joint of anterior and middle tarsi slightly thickened. Last ven- 
tral segment truncate at middle, the disc with a vague triangular depression. 

Femele. — Tarsi not thickened. Last ventral oval at tip. 

The first joint of the posterior tarsi is about a third the length of 
the tibia and a little longer than the next two joints. 

No variation has been observed in the numerous specimens exam- 
ined. 

This species is peculiar in being the only species in our fauna with 
vittate or ornate elytra. 

Occurs in California in the coast range region south of San Fran- 
cisco, at Tejon and near Yuma. 

li* Tarlcornls Lee., Trans. Am. Ent. Soc. ii, 1868, p. 57; brunneu$ Crotch, 
Proc Acad. 1873, p. 54. — Oval, slightly oblong, entirely pale yellow, varying to 
pale castaneous, metastemum sometimes piceous. Antennae two-thirds the 
length of body, variable in color from entirely piceous to banded with the basal 
joints pale, joints 2-3 small, nearly equal in length, the two together equal to 
the fourth. Head smooth, the transverse impression straight, attaining the eyes. 
Thorax about a third wider than long, slightly narrowed in front, sides feebly 
arcuate, hind angles slightly prominent, disc smooth. Elytra about a third lon- 
ger than wide, sides arcuate, surfoce sparsely punctate, the punctures varying 
in distinctness in different specimens. Length .12— .17 inch. ; 3—4.5 mm. 

ifa/«.— Last ventral truncate at middle, with a linear incisure each side ex- 
tending half the length of the segment: tarsi not dilated. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus is nearly half the length of the 
tibia, and much longer than the next two joints together. 

This species varies in color, as has been stated, from pale yellow 
to brownish. The punctuation of the elytra may be nearly obsolete, 
or fairly distinct The antennsB are often entirely piceous, or the 
three basal joints may be pale. Many specimens occur with the 
outer joints pale at base, while the three basal joints are entirely 
pale. The legs are usually entirely pale, but specimens occur with 
the posterior four tibisB and tarsi infuscate. The metasternum is 
rarely piceous. 

L. brunneus Crotch was founded on specimens from the Zimmer- 
man collection (one of them is now before me) discolored, probably, 
by age. 
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Speeiiiiens are known to niefrom North Caroliuiii Geuigia/Texaa. 
Kan!!*uii juid Arizoua* 

I^. alrieepii u. ^p.^-Form ov&U hody benriith. Iitsucl, I egg UDd anttsutur 
biflk-k; thorax, elytra. *ijd iihd<.^me« dull yellow, suljofmque. Atiteuuit twy-thSrdH 
the leDgth of bwly, sec{?[iil mid tb^rd joiats atu&lL n^rlj equul, togetbf r ft IiUl« 
loug«r ihao Ibe fourtb, He«d alutaceouA, op»qoeH the iranfi verse iuipreaftjoii 
fltmigbt, n Bboft, iiie<1mi), iiuprejs^ed line, Tbom^ more thiin a bulf widc^r tbati 
lorjff, slijfhtly a nr rowed hi fronts sides f&ubly arcuaie. hitjd ^utijlts obtus*, diet: 
evunlj uunvex, aiirract] iiliitAcpoua>. moderHUiij clo3«ly ptmctulHte ; eoMielluro 
pief:ou^. Elytra oTte-half icmger than wide, sfdes ttiTUate» Burrac© niodenitely 
ctt»sc*iy pancttilute. Lettgtb JB lucb. ; i.5 mm. 

The s]:>ncinien before nie is a fenmle with the usual oval last ven- 
tral segment. 

The first joint of the hind tar&us h more than h third the length 
of the tibia and slightly longer than the next three joints together. 

This &f>ecie*i re^mblea some of the forms of mricornu, but differs 
iji its colorntiou end more punctate anrface. 

One speeituen ; Arizona^ without more definite inditrntion of lo- 
cality, from Mr. Aug. Merkel. 

Ei. thornclrag Mela.» Proc. Acad, iii, p. 162; Lee, Prou- Acad. 1865. p, 209, 
— <)val, alight] y oblong, biftpk; thora^s und leg*, in great part* yellow. AiitenHH* 
two- thirds ihi^ length of tb^ body^ ctttirdy hlnck, third joint slightly louger 
than aecond. these two together a little longer tbaii the fourth. Rtwd »in(»th, 
the tmnt»ver9ti tmpn^asiun straight, not reaching the eyes. Thomx oearly twice 
A» wide «a loiij^, not narrowed in front. nidcH feebly arcDat4e, hind atif^leA uot 
prominent, dine moderately eotjvei. aparsely obgoletely pnnetate. Elytni uearly 
twice as iotig vitS wide, sidea feebly arcuate, atirfare amooth. aparsely ohifkaletdly 
panctate, but \i*m at slides and ape J. Body bei^eath, ejicept pro- and me^otboTS*. 
blaek. trfgs yellow, tarai fuscotift. Lfetigth ,18— .30 inch. : 4.5—5 mtii. 

Ifii/tf.^Fir^t Joint of anterior and middlo tarsi distinctly dilated, Lnat ven- 
tral set^mtut tnincato at middle, with a Unenr iDCtaure eaah ftide extendi ug bulf 
the length of the aegineiit. 

Femait, — I.jiHt ventral oval at tip. 

The first joint of the hind tarsus is less than half the length of 
the tibia, and erjual l4> all the fallowing joints together. 

The ventral sexual characters of this species are very like those 
of "iHirimrmi, but the latter has n<jt dilated tarsi. 

This s|x^cies is widely distnbutefl» but doet? not seem common. It 
is known from Pennsylvania, Maryland, Gefirgia and Kansit*^. 

L« IntPlcolllN Lee., Tr»ns, Am. Ent. Soe. ii, 1968, p, £i7.M>vaL slightly 
ohlongl; body heoeath, head and Ieg», black; tborai yellow, elytnt dull blue, 
AntenncB blaek, two^thirde the It^tigtb of hody, third joint a little longer than 
the second, the two ec|ftal to the fourth. Il^^ad sparsely pnnetate and nlutEiceoaa^ 
the trauavenso impre^ioii straight and entire, Tborai: nearly twiee f^ wide m 
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long, slightly uarrowed in front, sides very feebly arcuate, hind angles not 
prominent, disc convex, a very vague fovea each side, surface closely and rather 
finely punctate, not shining. Elytra nearly twice as long as wide, sides feebly 
arcuate, snrface finely scabrous and very finely puuctulate. Length .16— .18 
inch. ; 4 — 4.5 mm. 

Male. — First Joint of the anterior and middle tarsi distinctly thickened. Last 
ventral truncate, with a rectilinear incisure each side as in thoraciau. 

Female.— IjASt ventral oval at tip. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and as long as the following joints together. 

This species is peculiar in the densely finely punctate and opaque 
surface. 

Occurs in Colorado and New Mexico. 

li« texanns n. sp. — Form oblong, parallel, black, thorax and legs (except 
bases of femora) yellow. Antennss two-thirds the length of the body, brown, 
the basal five joints pale, joint two small, nodiform, third three-fourths the 
length of the fourth. Head smooth, transverse impression straight, entire. 
Thorax one-third wider than long, widest in front of middle, not narrower in 
front, sides arcuate, hind angles not prominent, disc smooth. Elytra twice as 
long as wide, sides very feebly arcuate, disc sparsely, but distinctly punctate, 
nearly smooth at apex, surface shining. Body beneath black, prosteruum pice- 
ous, not at all prolonged between the coxse. Legs yellow, the bases of the 
femora piceous, but less on the anterior pair. Length .16 inch. ; 4 mm. 
Female. — Last ventral acutely oval at tip. 

The first joint of the hind tarsus is scarcely more than a fourth 
of the length of the tibia, and not as long as the following joints 
together. 

This species begins a series of oblong form and with yellow thorax. 
They seem to be very closely related, but may be separated by a 
strict regard for the characters given in the table, the present being 
especially well separated by the absence of any metallic coloring 
and by the front coxse being absolutely contiguous. 

Occurs in Texas, special locality unknown. 

li. transitns n. sp. — Elongate, parallel, beneath piceous, head and elytra 
metallic-green or bluish, thorax yellow. Antennie two-thirds the length of body, 
piceous. the basal five joints yellow, with brownish streak above, joints 2-3-4 
gradually longer. Head smooth, the transverse impression straight and entire. 
Thorax a little wider than long, widest in front of middle, sides slightly arcuate 
in front, oblique posteriorly, hind angles slightly prominent, disc convex, 
smooth ; scutellum piceous. Elytra rather more than twice as wide as long, 
sides parallel, disc sparsely punctate, sides and apex smooth ; presternum with a 
linear prolongation between the coxce; femora piceous, with metallic lustre, the 
tips with the tibise and tarsi yellow. Length .16 inch. ; 4 mm. 

Male. — First joint of front tarsi slightly thickened. Last ventral segment 
broadly truncate, the disc slightly fiattened. 

Female. — Last ventral oval at tip. 

TRANS. AM. JCNT. 80C. XX. (15) JUNE. 1893. 
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The first joint of the hind tarsus is one-third the length of the 
tibia, and about as long as the following joints together. 

From the localities given by Dr. LeConte I am quite confident 
that this species was mixed by him with torquaius^ from which it 
difiers in having all the tibiae and tarsi yellow, and by the smooth 
thorax and much less punctate elytra. 

Occurs in California, Santa Barbara, San Mateo and Dunsmuir 
(Wickham). 

li. laticeps n. sp. — Moderately elon^^te, parallel, beneath black, bead and 
elytra bluish green, thorax yellow. Auteunie two-thirds the length of body, 
piceons, the basal three and part of fourth yellow, joints 2-3-4 gradually longer. 
Head smooth, the transverse impression angulate, deep, entire. Thorax about 
a half wider than long, widest in front of middle, sides anteriorly arcuate and 
thence slightly oblique to base, hind angles slightly prominent, disc convex, 
smooth. Elytra twice as long as wide, the sides nearly parallel, surface aluta- 
ceous, very sparsely, finely punctulate; presternum very narrowly prolonged 
between the cox». I^egs piceous, the anterior tibia and apex of femur and the 
apex of middle femur and base of tibia yellow. Length .15 inch. ; 3.75 mm. 

Male. — First joint of middle and anterior tarsi slightly thickened ; the last 
ventral segment broadly truncate and slightly concave. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus is one-third the length of tibia 
and scarcely as long as the following joints together. 

Wlien viewed from above the front is rather flat, and the eyes a 
little more prominent than usual, giving the head a somewhat broader 
appearance. 

This species is closely related to iorqaatuSy but has a differently 
sha[)ed and smooth thorax. The elytra are also alutaceous and 
much less punctate, and the legs diflferently colored. 

Two specimens ; California, region unknown. 

li. Wickhaml n. sp.— Oblong, nearly parallel, beneath piceous; above, 
head and elytra bluish green, thorax yellow. Antennte longer than half the 
body, piceous: joints 2-3-4 gradually longer. Head smooth, the frontal trans- 
verse impression scarcely reaching the eyes. Thorax about one-fourth wider 
than long, widest in front of middle, base and apex equal, sides arcuate, hind 
angles not prominent, surface smooth. Elytra not twice as long as wide, very 
obsoletely sparsely punctate, the surface shining; prostemum narrowly pro- 
longed between the coxie. Legs piceous with greenish lustre, all the knees 
faintly paler. Length .14 — .16 inch. ; 3.5- -4 mm. 

Jfo^e.— Last ventral segment with a narrow, slightly prolonged truncation 
limited each side by a notch, the disc slightly concave ; tarsi not dilated. 

Female. — Last ventral oval at tip. 

The first joint of the hind tarsus not quite a third the length of 
the tibia and not longer than the next two joints together. 



Digitized by VjOOQ IC 



NORTH AMERICAN COLEOPTERA. 115 

This species is, by the color of the legs, more nearly related to 
torquatusy but the latter has the elytral punctuation so well marked, 
while in the present species and the two which precede, the punctua- 
tion is almost obliterated. 

Occurs in Arizona at Peach Springs (Wickham). 

li. torqaatns Lee., Trans. Am. Ent. Soc. xii, 1884, p. 28. — Form elongate, 
nearly parallel, beneath and head black, thorax yellow, elytra metallic-blae or 
irreen. Antennie a little lon^cer than half the body, piceons, the basal five joints 
testaceous beneath, joints 2-3 nearly equal, the fourth but little longer than the 
third. Head greenish, smooth, the transverse impression entire. Thorax very 
little wider than long, slightly narrowed in front, sides feebly arcuate, hind an- 
gles not prominent, disc convex, sparsely punctate, shining. Elytra rather more 
than twice as long as wide, sides nearly parallel, surface indistinctly alutaceous, 
very evidently punctate, but not closely; prosternum narrowly prolonged be- 
tween the COX8B. Legs black, the anterior knees and a portion of the tibia testa- 
ceous. Length .12— .16 inch. ; 3 — 4 mm. 

Male. — First joint of front and middle tarsi distinctly thickened. Last ven- 
tral truncate at middle, the disc flat and rather smooth. 

Female.— lAat ventral oval at tip. 

The first joint of the hind tarsus is about a fourth the length of 
the tibia and not as long as the following joints united. 
Occurs in California, Los Angeles and southward. 

Ii« lieeontil Crotch, Proc Acad. 1873. p. 54 ; r^fipe9 || Lee., Col. Kans. p. 27. 
— Form moderately elongate. Body beneath, head and thorax black, elytra blue, 
antenne and legs entirely yellow. Antennse more than half the length of the 
body, joints 2-3-4 gradually longer. Head alutaceous, transverse impression 
deep and entire. Thorax a little wider than long, sides slightly arcuate in front, 
hind angles prominent, disc convex, smooth. Elytra nearly twice as long as 
wide, sides slightly arcuate, surface alutaceous, with very minute punctures 
sparsely scattered ; presternum very narrowly prolonged between the cox». 
Legs entirely yellow. Length .20 inch. ; 5 mm. 

FewuUe,—lABt ventral oval at tip. 

The first joint of hind tarsus is nearly half the length of the 
tibia, and as long as the following joints together. 

Closely resembles meraca^ which, however, has the elytra more 
shining and more punctate, and all the femora at base are piceous. 

Occurs in New Mexico, near Santa F^. 

li. meraca Say, Jonrn. Acad, v, 299; ed. Lee. ii, p. 344.— Form elongate, 
beneath piceous, above dark blue or blue-black. Antennee two-thirds as long as 
the body, entirely yellow, joints 2-3-4, gradually longer. Head slightly aluta- 
ceous, sparsely punctate, transverse impression deep and eqtire. Thorax scarcely 
wider than long, sides feebly arcuate in front, slightly sinuate behind, angles 
acute and prominent, disc convex, smooth. Elytra fully twice as long as wide, 
sides nearly parallel, surface faintly alutaceous, sparsely punctate ; prosternum 
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narrowly prolonged between the coxee. Legs yellow, the basal half of the 
femora piceons. Length .20 inch. ; 5 mm. 

Male.— First joint of anterior and middle tarsi slightly thickened. Last ven- 
tral broadly truncate, disc smooth. 
Female, — Last ventral oval at tip. 

Tlie first joint of the hiud tarsus is Dearly a third the length of 
tibia, but not as long as the following joints together. 

This species is easily distinguished by its sculpture and color of 
legs from Lecontii and from cyanellus by the more nearly square 
thorax. 

The elytral punctuation varies in distinctness, the males before me 
are smoother than the females. 

Occurs in New Hampshire, Massachusetts, Pennsylvania, Georgia, 
Illinois, Kansas. 

li. cyaiiellas Lee., Proc. Acad. 1865, p. 209. — Oblong-oval, beneath piceous. 
above blue. Antennfe entirely yellow, a little longer than half the body. Joints 
2-3-4 gradually longer. Head indistinctly alutaceoas, the transverse depression 
deep, entire, deflexed at middle. Thorax nearly a third wider than long, widest 
at middle, sides regularly arcuate, hind angles not prominent, disc convex, 
smooth, sparsely punctate at sides and base. Elytra not twice as long as wide, 
sides slightly arcuate, disc shining, indistinctly alutaceous, sparsely finely punc- 
tate; prosternum very narrowly prolonged between the coxa. Legs usually 
entirely yellow, rarely with the middle and posterior femora infuscate near the 
base. Length .12 — .18 inch. ; 3 — 4.5 mm. 

Male. — Front and middle tarsi not dilated. Last ventral truncate, disc smooth. 

Femal e.—LsLSt ventral oval. 

The first joint of the hind tarsus is not more than a fourth the 
length of the tibia and shorter than the following joints together. 

This species is more shining than either meraca or Leconiiiy and 
less distinctly punctate than the former. It has a broader thorax 
than either, and with less prominent hind angles. 

Occurs in Pennsylvania, Missouri, Illinois. 

li. smaragdinns Lee, Proc. Acad. 1859, p. 286.— Form moderately elon- 
gate, beneath and legs black, above bine. Antenne two-thirds the length of 
body, pi('«ou8, the four basal joints pale beneath, joints 2-3-4 gradually longer. 
Head indistinctly alntacoons, the transverse impression deep and entire. Thorax 
one- fourth wider than long, sides slightly arcuate in front, then oblique to base, 
hiud angles not prominent, disc moderately convex, indistinctly alutaceous, 
sparsely punctate. Elytra fully twice as long as wide, sides parallel, surface in- 
distinctly alutaceous, sparsely finely punctate; prosternum very narrowly pro- 
longed between the coxie. Length .23 inch. ; 6 mm. 

Jfa^«.— Last ventral obtusely truncate, the surface smooth ; first joint of an- 
terior and middle tarsi slightly dilated. 

First joint of hind tarsus scarcely one-third as long as the tibia 
and shorter than the following joints together. 
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This species is the only one in our fauna entirely blue above with 
black legs. It resembles very greatly Scelida graptoderoides, but 
may be known by the presence of spurs on all the tibia. 

Occurs in California, Pun to de los Reyes. 

li. mornlos Lee., Proc. Acad. 1865, p. 210.— Oblong-oval, black, shining. 
Antennce a little longer than half the body, second joint a little longer than half 
the third, these two longer than the fourth. Head smooth, the transverse im- 
pression straight, entire. Thorax one-half wider than long, sides feebly arcuate, 
hind angles not prominent, disc moderately convex, a vagae depression each 
side, sparsely finely punctate near the front angles. Elytra one-half longer than 
wide, sparsely and very finely punctate; prosternum very narrowly prolonged 
between the coxce. Body beneath black, shining. Length .14 inch.; 3.5 mm. 

Jfa/«.— Last ventral truncate at middle with a linear incisure, each side ex- 
tending half the length of the segment. 

The hind legs are unfortunately wanting in my specimen. 

The sexual characters of the last ventral of the male are precisely 
those of thoradcus and varicomis. The length given by LeConte, 
4 inch., is plainly a misprint. 

Occurs in Texas, precise locality unknown. 

E<. spretas n. sp.— Oblong-oval, black, shining, four basal joints of the an- 
tennie and the legs (except femora at base) yellow. Antennse three-fourths the 
length of the body, second joint small, nodiform, scarcely half the third, these 
two as long as the fourth. Head smooth, transverse impression straight, entire. 
Thorax one-third wider than long, widest in front of middle, sides feebly arcu- ' 
ate, hind angles not prominent, disc convex, smooth, a few very fine punctures 
near the front angles. Elytra shining, sparsely finely punctate ; prosternum 
narrowly prolonged between the coxfe. Legs entirely yellow, except the bases 
of the femora. Length .16 inch. : 4 mm. 

The male is unknown. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and scarcely as long as the following joints together. 

This species greatly resembles iexanus in form, but differs in being 
totally black above, and by the elytra much less distinctly punctate. 
It also resembles the European Lupents niger, but differs in having 
terminal spurs to all the tibias and the anterior coxae distinctly sepa. 
rated by the prosternum. 

Occurs in Texas, precise region unknown. 

li. Morrlsoni Jacoby, Biol. Cent.-Amer. vi, pt. 1, p. 595.— Oblong, beneath 
piceons, above metallic-blue or green. Antennee two-thirds the length of body, 
piceous externally, the four or five basal joints pale, joints 2-3 obloug, nearly 
equal in length, the two longer than the fourth. Head smooth, the transverse 
impression defiexed at middle, entire. Thorax one-third wider than long, widest 
in front of middle, sides anteriorly arcuate, thence slightly oblique to base, hind 
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anf^Ies not prominent, disc moderately convex, sparsely finely punctate, bnt 
smoother at middle. Elytra twice as long as wide, sides parallel, surface punc- 
tate, but smoother at sides and apex ; presternum narrowly prolonged between 
the COX8D. Legs piceoas. the anterior tibise, knees and tarsi, the middle and 
posterior tibisB at base pale. Length .18 — .20 inch. ; 4.5 — 5 mm. 

Male. — Anterior and middle first tarsal joint slightly thickened, posterior 
tibia straight. Last ventral broadly truncate at middle, the disc smooth and 
slightly concave. 
Female.— loLSt ventral broadly oval. 

First joint of hind tarsus scarcely a third the length of the tibia, 
and not as long as the following joints together. 

This species closely resembles varipeSy but has a broader thorax, 
differently colored 1^ and less pronounced male sexual characters. 

Occurs in southern California and Arizona (Morrison). 

L* TAripes Lee, Pacif. B. B. Bep. p. 68.— Form oblong, moderately elon- 
gate, beneath piceous, above bright blue. Antennie longer than half the body, 
piceous, the four basal joints testaceous, upperside piceous, joints S-3-4 gradually 
longer. Head smooth, the transverse impression entire. Thorax very nearly 
square, sides feebly arcuate, hind angles slightly prominent, disc moderately 
convex, sparsely punctate along the base. Elytra twice as long as wide, sur- 
face distinctly aintaceous, sparsely punctate, more finely and less distinctly at 
the sides and apex ; prostemum very narrowly prolonged between the coxae. 
Legs piceous, middle knees testaceous, anterior femora at apex, the tibise and 
tarsi testaceous. Length .18-- .20 inch. ; 4.5—5 mm. 

Male.— The first joint of aU the tarsi thickened, hind tibite slightly arcuate. 
Last ventral truncate at middle, with a slight sinuation each side, disc slightly 
concave. 

Female. — Last ventral oval at tip; tarsi not dilated, tibie straight. 

The first joint of the hind tarsus is one-third the length of the 
tibia, and not longer than the other three joints together. 

This species varies a little in the punctuation of the thorax ; 
usually the disc is quite smooth, sometimes sparsely punctate. The 
description by LeConte being comparative with the species then 
known, gives rather an exaggerated idea of the punctuation. 

The dilatation of the ftrst joint of all the tarsi in the male, with 
the arcuate hind tibiae, is rather a remarkable character. 

Occurs in California from San Francisco northward, extending 
into Montana and Colorado. 

ABTDROLTPERIJS Crotch. 
Head oval, inserted as far as the eyes, which are slightly oval and 
prominent; labrum transverse, truncate; maxillary palpi not very 
stout, the fourth joint twice as long as the third, somewhat fusiform 
in shape. Antennae longer than half the body, intermediate joints 
subserrate in the male, first joint moderately stout, clavate, second 
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small, ovate, third a little shorter than first, fourth longer than the 
third, joints ^ve to ten nearly equal in length, shorter than the 
fourth, but longer than the third, eleventh equal to the fourth. 
Thorax quadrate, slightly wider than long, sides feebly arcuate, disc 
not impressed. Elytra oblong-oval, broader in the male; epipleurse 
wide, extending three-fourths to apex ; prostemum distinctly sepa- 
rating the coxse ; anterior coxal cavities open behind. Legs mod- 
erate in length ; tibiae scarcely broader to tip, the outer edge rounded, 
the apex without spur ; tarsi moderate, first joint of posterior pair 
longer than the next two ; claws appendiculate. 

This genus was named by Crotch from a pair of specimens in my 
cabinet and characterized in a few words without any attempt to 
indicate its relationship beyond that it belongs in the vicinity of 
Luperus. Its position is rather difficult to assign, owing to the want 
of extensive material for comparison. That it is not very near Lu- 
perm is shown in the shorter first joint of the hind tarsus and the 
absence of tibial spurs. On the other hand, that tarsal joint is 
longer than in the groups in which the joint is at most the length 
of the next two. From a manuscript label still attached to my 
specimen, it is evident that Crotch was at first disposed to place the 
species in Malacosoma. There seems no course to be pursued but to 
place it in a separate group. 

A* folvas Crotch, Proc. Acad. 1873, p. 55.— Oblong-oval, sabdepressed, above 
falvons; bead, anteDDse^, legs, meso-metasternum and last ventral segment pice- 
OQS black, surface glabrous, shining. Head smooth, a transverse impressed line 
between the eyes, frontal tabercles flat, cljpens carinato. Thorax quadrate, a 
little wider than long, sides feebly arcuate in front, thence slightly sinuate t4) 
base, base regularly arcuate with a marginal line, a little wider than the apex, 
hind augles rectangular, anterior angles slightly nodiform, disc convex, smooth 
and not impressed ; scutellum piceous. Elytra oblong-oval, slightly wider be- 
hind the middle, disc smooth and shining. Body beneath very sparsely pubes- 
cent. Length .20 % —.24 9 inch. ; 5—6 mm. 

Male. — Antennse a little more subserrate than the female; third and fourth 
ventral segments each with two slender processes on each side of the middle of 
the posterior margin of the segment, the disc flat. Last ventral deeply concave, 
smooth, piceous; side margin of elytra deeply and irregularly plicate one-fourth 
from apex. 

Female.— Veutnl segments simple ; elytra simple. 

In the male there is on each elytron a short, indistinct piceous 
vitta near the apex. 

The male ventral characters are certainly very extraordinary. 
The structure of the last ventral is not unlike that seen in some 
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PhyUohroilcaj but the slender, slightly diverging processes of the 
third and fourth ventrals are very unusual. The plication of the 
side margin of the male elytron is also a rare character, but some 
of the species of Malaeorhimis are similarly provided. 

Two specimens from the coast range region of California, south 
of San Francisco. 

HIALACORHIBTIJS Jaooby. 

Head oval, not deeply inserted, front with a transverse imj)re8sed 
line, frontal tubercles flat. Eyes slightly oval, moderately prominent ; 
labrum transverse, entire; maxillary palpi moderately stout, the 
terminal joint conical, longer than the preceding. Antennae slender, 
longer than half the body, first joint rather stout, second half as 
long, third as long as first, fourth a little longer than third, joints 
five to ten equal to third, eleventh a little longer. Thorax quadrate, 
narrower in front ; scutellum broadly triangular. Elytra oval, 
broader in the male; epipleurse moderately broad, reaching nearly 
the apex ; presternum narrowly prolonged between the coxa), the 
cavities open behind. Legs slender, tibiae rounded on the outer 
edge, the anterior pair without terminal spurs; tarsi moderately 
long, the first joint of the posterior a little longer than the next two 
joints together ; claws appendiculate. 

To this genus Androlyperus mdculatus is referred. The description 
by Jacoby is far too short, however, to be absolutely certain, but the 
facies and the male sexual characters leave very little doubt that 
our species is congeneric with some of those placed by Jacoby as 
typical of the genus. The joints, about which there may be doubt, 
are as follows : Jacoby states that the front coxae are contiguous ; 
our species has a laminiform presternum separating them ; it is also 
vaguely stated that the tibiae are mucronate, but it is not stated 
whether all are so ; the thorax is said to be constricted at base, but 
our species and all those figured show no constriction, but merely 
that the thorax is narrower at base than at apical third. 

The position of the genus in its relation to those already described 
is somewhat problematical. It seems to be related to Mal<icosoma, 
but the tarsi more nearly approach those of the Luperite series. In 
fact, the female of the only known species has been placed in Mala- 
cosoma by Allard. At present it will probably be best to associate 
it with Androlyperm to fornj a group based on the structure of the 
tarsi and the deformed elytra of the male. 

One species occurs in our fauna. 
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M. maculatan Lee, Trans. Am. Ent. Soc. xii, November, 1884, p. 28; 
ctmex Allard, Add. Belg. 1889, p. Ixviii. — Oblong-oval, differing in the sexes, color 
pale blood-red (when lecent) or reddish yellow, each elytron with two black 
spots, surface shining 9> or ^i^^ sabopoque elytra %. Head entirely black, 
smooth. Antennee black. Thorax broader than long, narrower at apex, sides 
very obtusely angulate one-third from apex, thence slightly sinuous to base, 
hind angles acutely rectangular, anterior angles slightly tuberculate, disc convex 
at sides only, smooth, polished. Elytra oblong and parallel 9 • or rather broadly 
oval %, each with two irregularly oval pi ceous spots placed a third from apex 
and from base, surface smooth, impnnctate. Body beneath and legs black, ab- 
domen yellow, the last segment piceous 9* surface sparsely fulvo-pubescent. 
Length .27— .31 inch. ; 7—8 mm. 

M(^. — Elytra rather broadly oval with subopaqne surface, about one-half longer 
than wide, lateral margin one-third from apex incised, wrinkled and foveate, 
lateral margin rather widely explanate. Last ventral segment truncate, the 
apex sinuate, disc foveate near the edge. 

Femaie. — Elytra oblong, parallel, polished, rather more than twice as wide as 
long, margin entire and narrowly prominent. Last ventral oval at tip. entire. 

In this species the male has a broader and more depressed form 
than any of the species figured by Jacoby, while the female is not 
very unlike in form a depressed Phyllobrotica, The sexes are thus 
so unlike that they might readily be supposed to be distinct species. 

Occurs in the southern part of California. 

HIETACVCLA Baly. 

Head not large, not deeply inserted, front oblique. Eyes nar- 
rowly oval, entire. Antennae slender, reaching the tips of the elytra, 
joint one stout and conical, two half as long, joints 3-11 nearly 
equal, the fourth a little longer ; labrum transverse, slightly eniar- 
ginate ; maxillary palpi not stout, the last joint as long as the pre- 
ceding and a little more slender ; prothorax transverse, narrower at 
base than at apex ; scutellum oval, broader than long. Elytra ob- 
long oval, the epipleurse moderately broad, extending nearly to apex ; 
prosternura not entending between the coxae, the coxal cavities open 
behind. Legs moderate, the tibiae carinate on the outer edge, a ter- 
minal spur on all the tibiae ; claws broadly append iculate. 

This genus is remarkable in the great dissimilarity of the sexes. 
In the male the elytra completely cover the abdomen, and the form 
is not unlike Cerotoma, while in the female the abdomen is greatly 
inflated, as in Meloe, and the elytra scarcely cover more than a third 
of its length. Unaware of the identity of the genera. Dr. LeConte 
described this one as Gastrogrpiay Dr. Baly's Metaeycla having been 
described four years previously. 
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Metficycla forms iu the system of Dr. Cliapuis a gfi^up by itself 
characterized by the oi>en anterior coxal cavities, distinct epipkiirse, 
first juint of hiud Ursns oot longer than the two ftfllowiiig; claws 
appemliciilate, and thorax distinctly narrowed behind. 

W, inttolilJi Lee, Prot. Acjid. lB6h p, 338; loc. cit. 1665, p. 31 L— Form 
unltke iti tbe ^^^^^^ color dull y«^Jlow, ea^h clytruu with two sma.1], black ^pots^ 
Anteuuffi piceoua, bft&al joint pule, eitendJnif to apiees of elytm, Heud smootli, 
TliOFftJC twice as wide &s long, tmrrower at bnac, siilcs fe^^bly nrruut^^, aiiCerlc^r 
».D^Il?« obtUMilT prom Iti tf tit, liluii aii^le^ emali. subacute, disc couvci, with two 
vagu e t?an b ve rte d ppr««ai o ns. s u r f ftcu iitn outh l sc u te I lum piceous. El jitu cimrsely 
atid rijoderately cLosL^T pynctate^: rerJiioTa dall ^^UoWt iiblas bud tarsi browD. 
LeTJjrlh .23 ^—,40 9 ioeli,; 6— H-5 mm. 

Ifrt^*',— Bt>ily wiiijied. elytra cove ring the Abdomcti. LaAt ventral trnac&tt; 
with tk broatl and vague e ma ri?l nation. 

Fenialf.^Bady Hptemiis, abdomeu in Suited aud extended, brownisb In color. 
Last VfUtral broad ]j ovul at tip. 

Occurs at Cape Sun Lucas, Peninsula of California. 

MALACOIitOIIA Eoserth. 

Head moderate, inaerted Dearly to the margin of the eyes, front 
transversely grooved between the antennje ; lab rum moderately 
large, not emarginate. Eyes oval, entire ; maxillary i>aJpi with the 
last two joints obcouical, nearly equal in length. Thorax quad- 
rangular, wider than long, disc without depressions ; scutelhnu oval 
at tip. Elytra distinctly margined at the sides, the epipleurse ex- 
tending beyond the iniddle ■ i>rosternum distiDCtly separating- the 
coxie but narrow, broadened at tif>, the eoxal cavities open behind ; 
ventral segments not very unlike in lerigth. Legs moderate, tibia? 
slightly broader at tip, with very well developed spurs on all three 
pairs ; tarsi rather sloui» tbe fi r^t joiut of poB tenor pair not f|uite as 
long as the next two together ; claws broadly append icii late* 

Tbe sj>ecle« here placed in Malaco^toinu exhibit some differences 
from the generic deji^eription as given by ChapuU, hut in deferenese 
to the views of Mr, Jaeoby, to whom one of the species was ktjowu, 
they are allowed to remain. M. Bedel observes tbtit, in the Europeati 
speeie^j, the ** outer border of the eyes is pruvided with long grey 
hairs/ ^ In mUlpenn^ the lower border of the eyea ia eiliatii?, but not 
in fr rev i come. 

The two species kuown may l>e separated in the following manner: 

AutemiH? piccoua, with tbe ihr&& basiil Joints pale, tbo joints three to teu mora 
titan twic<^ u& long h* widt?, Eljira yeUow, wiib narrow^ bbick viiin?, 

Titli|iPtillC^. 
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Antennffi ODtirely piceoaSf short aDd stoat, the joints three to ten not twice as 
lonf? as wide. Elytra dall yellow, varying through brownish to black. 

brevieorne* 

These two species are from the southwestern regions of our country. 

HI* Tittipenne n. sp. — Oblong, parallel, slightly depressed, pale yellow, 
elytra 47ith narrow black vittfe, roetastemum and abdomen piceons, surface 
glabrous, shining. AntennsD slender, more than half the length of the body, 
black ; three basal joints yellow. Head smooth, yellow, occiput with a large 
piceous spot each side. Thorax one-third wider than long, sides arcaate in front, 
widest one-third from apex, anterior angles slightly nodiform, disc moderately 
convex, smooth, shining; scatellum black. Elytra very little wider than the 
thorax, shining, minutely sparnely punctate, color paler yellow than the thorax, 
with the side margin not reaching apex, suture and three narrow vittSB black, 
the middle vitta begins within the humeral umbone at base and extends nearly 
to apex, the other two vittse are incomplete in front, but meet around the end 
of the middle vitta near the apex. Legs always entirely pale. Abdomen sparsely 
hairy. Length .26 inch. ; 6.5 mm. 

Male. — Last ventral segment truncate at middle, each side of which is a mod- 
erately deep notch, the disc of the segment concave. 

FtfmoZe.— Last ventral segment with a broadly curved margin. 

At first glance this insect very much resembles some of our Dis- 
onycka from the style of ornamentation. 

The front has a distinct transverse groove between the eyes in this 
species, but much less marked than in breineome, and in neither has 
there been observed any tendency to a carination of the tibiae near 
the knee. In both these characters the two species seem at variance 
with those given by Chapuis. 

Occurs in southwestern Texas, precise region unknown. 

HI* brevicorne Jacoby, Biol. Gent.-Amer. vi, pt. 1, p. 582 (December, 1887). 
— Oblong, parallel, less depressed, color fulvous, the elytra varying to brown or 
black. Antennee entirely piceous, extending but little beyond the hind angles 
of the thorax. Head smooth, a deep transverse froAtal impression, color variable, 
sometimes entirely black, rarely entirely yellow, usually with the front yellow 
and occiput black. Thorax one-fourth wider than long, sometimes slightly 
narrower at apex than at base, disc convex, smooth ; scutellnm piceous. Elytra 
moderately closely punctate with coriaceous wrinkles, color fulvous, varying to 
black ; epipleurse of the color of the elytra. Body beneath variable in color, 
rarely entirely black or yellow, usually with the metasternum alone piceous. 
Legs somewhat variable in color, sometimes entirely black, usually with the 
knees, tibia and tarsi black. Length .20 --.24 inch. ; 5—6 mm. 

MdU. — Last ventral segment with a median truncate lobe limited each side by 
a notch, the disc of the segment with an oval, abrupt depression. 

Female, — Last ventral oval at tip. 

The variations of this insect have been in great part indicated in 
the description. From the material before me it would seem that 
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the male has the tendency to become black. One male before me 
is entirely black, except that the thorax is orange-yellow, but I think 
I have seen in Mr. Ulke's cabinet an entirely black specimen. 
Occurs in Utah and Arizona, and in the State of Coahuila, Mex. 

PHYLLECTHRUS Lee. 

Form elongate, surface glabrous and nearly smooth. Head free, 
eyes oval, entire, distant from the margin of the thorax, front more 
or less grooved transversely above the insertion of the antennae, 
labrum short, emarginate ; maxillary palpi stout, the terminal joint 
acute, narrower and shorter than the preceding. Antennae moder- 
ately long, slender in the 9 t thickened toward the tip % in all .the 
species except ^en/i/w ; 11-jointed in both sexes, but 10-jointed in the 
male of geniilis. Thorax broader than long, slightly narrowed at 
base, sides distinctly margined, base arcuate ; scutellum oval at tip. 
Elytra with very distinct lateral margin, epipleurse narrow, but ex- 
tending more than half to apex; prosternum obliterated between 
coxae; metapleurae moderately wide and slightly concave longitu- 
dinally. Legs moderately long, tibiae slender and without spurs ; 
first joint of hind tarsi longer than the next two; claws broadly 
appendiculate at base. 

The position of this genus as indicated by Chapuis is by no means 
satisfactory. With Phyllohroiica, especially, it seems to have but 
little afHuity. In the latter genus there is absolutely no lateral mar- 
gin to the elytra, and consequently no epipleuron properly defined. 
In FhyllectkruSy on the contrary, the margin is even more sharply 
defined than in many Luperus, and the epipleuron as fully developed 
as in that genus. The length of the first joint of the hind tarsus 
and the entire absence of tibial spurs on all the feet place its rela- 
tionship with but few of the groups suggested by Chapuis, and ap- 
parently the most closely with the Mimastrites. I am, however, 
inclined to believe that Chthoneis may be related to Phyllecihrus, 
although that genus is known to me by description alone. Assuming 
a relationship with the Mimastrite (as can easily be done by regard- 
ing females alone of Phyllecihrus) we are then forced to admit a 
very clos^e relationship with Oieorane. One fact is, however, very 
evident — too many of the genera of Galerucini have been described 
from uniques without any published references to sexual peculiarities, 
which are often a guide to relationship when other characters cause 
doubt by their double indication. 
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Id the uncertaiDtj from want of specimens of many foreign genera, 
and from the fact that our small fauna hardly requires the separation 
of genera in groups, I refrain from indicating a new group. 

Phyllecthrus is peculiar to our fauna, and contains but few species, 
which may be separated in the following manner : 

ADtennse dissimilar id form in the two sexes, thickened toward the tip % or 
filiform 9 * l>ut ll-jointed in both sexes. 
Scntellnm yellow; elytra comparatively smooth. 

Elytra wider than the thorax; antennee piceous in both sexes... dorsalis. 
Elytra not wider than the thorax ; antennee qaite pale % , and bat little 

darker 9 p«ralleln». 

Scntellnm black ; elytra vaguely subsnlcate and distinctly punctate. 
Elytra a little wider than thorax ; an ten nee brown % , piceous 9 • 

snbanleatns. 
AbtennsB filiform in both sexes and piceoas, but 10-jointed ^, ll-jointed 9« 
Elytra distinctly wider than the thorax and quite smooth ; scutellum yellow. 

gentllis. 

P. dorsalia Oliv., Ent. vi, p. 646, pi. 4, fig. 54 ; atriventria Say (partim). 
Joum. Acad, iii, p. 461 ; ed. Lee. ii, p. 224; Lee, Proc. Acad. 1865, p. 207.— Head, 
thorax and underside of body yellow, elytra and abdomen black, thorax some- 
times with a piceons stripe each side. Antennee black. Head smooth. Thorax 
broader than long, sides slightly arcuate at front angles, nearly parallel behind, 
disc convex, with a vague shallow impression each side, surface smooth ; scntel- 
lnm yellow. Elytra black, shining, usually impunctate, sometimes sparsely 
punctate. Body beneath quite smooth, abdomen sparsely, finely punctate; 
femora yellow, tipped with black, tibise and tarsi black. Length .24 inch. ; 6 mm. 

Male.— Antenutd ll-jointed, gradually thicker to apex, joints 2 and 3 small 
and equal, together shorter than the fourth, the fourth but little shorter than 
the first, eighth joint shorter than the seventh or ninth; middle tibise deeply 
notched on the innerside near the apex; first joint of anterior tarsus shorter 
than the second ; second ventral with a conical process from the middle of the 
posterior edge. 

Female. — Antenn» slender, ll-jointed, joints 2 and 3 together equal to the 
fourth, joints 4-11 nearly equal in length; middle tibisa simple; first joint of 
front tarsi fully as long as the second. 

Variations. — Specimens occur with the broad piceous band near 
the side of the thorax, or with the thorax entirely yellow. The latter 
are more generally females. Specimens occur with almost the under- 
side of the body piceous, including the legs. The elytra may be 
absolutely smooth or punctate, my specimens showing the former to 
be female and the latter male, but sufficient material is not at hand 
to say if the character is really sexual. 

There seems to be very little doubt that Say has confused two 
species in his atriveniris. The general description, except as to the 
color of the antennae, will fit this species or nigripennis Lee, but the 
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iinteniire! are 11-jomteil in both sexea here, whik innigripennh S 
ihey aro IQ-jointed, as istated by 8aj. 

Occurs jibuntlBtitly near Washingtmi, D. C. (Schwarz), and fmm 
thence westward to Missouri and Texas. 

1*. pfirHllelnB n. sp. — Form morJerHtplT elongate^ yianUel, slijfUtlj de- 
presaetl, Hejul j-eUow; slightly dnrker than tbe tjiora^i, sparsely ftoely piiuctata. 
Thorai witkr tlmu long, gflj^htly iiarmwed bdiiucL side^s sligtitly arcuate in 
ffiirit* theace oblique to the hind angles, diac mt^deral^jlj conv*iS, with a. vnRue 
crescentic tnvtisverBtt dtspfessiuo, surfitce smooth, color yellowy acutellniii yellow. 
Elytra but Jittli; wider thau tb© tliorfl-x ; hliwik, bhhnng, the lateral timrgin Bar- 
rawly yt*VloWt surface nluiaceoua. s^is-rsely punctukte; epipleurra yellow^. Rfidy 
btfiieath and abdomen piceooa. Le^ yellow, t be hind Ubira and tarsi iiii*i upper 
IJuG of femora piceoue, LeuRth -18 inch.^ 4.5 mm. 

iffl/e.— Antennae entirely yellow, &3cfept uppersid& of a ret joint, jointa two 
ftud three fimalL togelhtif not »e long a^ the foorthjoiots funr to ten gnvdmilly 
iljorter, ©levewtb longer ; middle tibtn; deeply emaTgioale on the inueiiildo near 
the npeJE, finstjointof front tarsiia very ahort. 

Fwitt^e.— Antenna slender, darker than in the male, formed &a Sn tubiuUtstui; 
middle tibiHs simple; first joint of front tarsus as long Ofi the second. 

This specif^s may be knowu in the group hi which tlie amle au- 
ten me are 1 l-jcjiiited by its aiore parallel form audi relatively broader 
thorax. From sukniii'fitttJ* tt is distinguished by it^ smoother elytra 
and yellow acutellum, and from dornalU hy the yellow margin and 
epipleurfc, and by the pale an ten use. 

Oceun* in Texas, region unkiiown. 

P. unbnnleatna n. sp, — Piceotist blnok, shining* head and tbornx entirely 

yellowish. Head amfwth ; thorax distinctly wider than lon^;, sUghlly tmrrower 
behiiidt aidta anteriorly slightly arcuate, then nearly straight and aUghtly cou- 
vt^rgent to base, dine convex, a flight fovea each aide, surfaoe aniooth ; a^uitHInm 
piceoufi. Elytra vaguely stihsnlcate, dlsLinctiy punctate and alightly alotaceons 
smoother tk&%r the apes. Body beuoath piceoqa black, shining: feiuora in grunt 
part piceoua; tibito and Ural uBnally jiale. Ltrngtb ,12 inch. : 3 mm, 

ifafe.— AntenniB ferrnKiuousn, gradoally thicker to Up, 11-jointedt joints two 
and three small and similar, together shorter than the fourth, joints eight and 
nine stilHJ^^nal, these shorter than either the BCYeoth or t^^nth ; middle tihiw 
deeply emarginato on the iutierside near the tip; first joint of TrK^Dt tarsus dia^ 
tinctly shorter thau the second. 

Fet^ale.—.K^itennm pi coons, slender* ll-jointefl: third joint slightly lotiger 
thati the second, the two t^ogether equal to the fourth; middle tibin; aimple^ 
first joitii of anterior t^rnufi aa long na thf^ second. 

VariftHom.—The nhdnmeu is nearly always piceous, but specimen a 
are Ijefore tne with yellow abdomen. A specimen Z is before me^ 
pn)bably pftrtially immature^ in which the seutellum is yellow, aud 
the basal portion of the elytra alao, gradtmlly shading into the pice- 
aus. The epipleurtej abdomen and legs are also yellow* 
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From the sculpture of the elytra this species at first glance has 
some resemblance to JDiab. cUripennia. It may be readily known 
from either of the species of the 11-jointed male series by the elytral 
sculpture and black scutellum. 

Occurs in New Mexico, Texas and Arizona ; in the latter region 
near Yuma and Santa Rita Mountains (Wickham). 

P. gentllls Lee., Proc Acad. 1865, p. 208 ; var. nigripennU Lee., Trans. Am. 
Ent. Soc 1868, p. 58; airipennis (partim ?) Say, Joura. Acad, iii, p. 461 ; ed. Lee, 
ii, p. 234; var. Uxantu Lee., Trans. Am. Ent. Soc. xii, p. 28.— Variable in color. 
AntenusB piceous, the three basal joints variegated. Head entirely yellow, 
smooth. Thorax a little wider than long, sides nearly straight, disc convex, 
often with a vague transverse depression, surface smooth, color entirely yellow, 
or with a broad piceous stripe each side, with intermediate forms; scutellum 
yellow. Elytra shining, microscopically alutaceons, impunotate, color variable, 
either entirely black, side margin narrowly pale, or with side and suture more 
widely yellow ; epipleurse always pale. Body beneath piceous, sometimes en- 
tirely yellow. Legs pale, often with the hind tibisB darker. Length .10— .15 
inch. : 2.5 — 4 mm. 

lfa/«— AntennsB slender, second joint small, half as long as the third, joints 
three to ten nearly equal ; middle tibife with a slight emargination on the inner 
side near the tip; first joint of anterior tarsi not shorter than the second. 

Female. — AntennsB slender, joints two and three equal, together a little longer 
than the fourth, joints four to eleven equal ; middle tibi» not emarginate. 

Variations : 

Var. BTOntiliB Lee. — Thorax with a broad black stripe each side occupying one- 
third of the disc, but with the extreme margin pale. Elytra black, with the 
suture, side margin and apex yellow ; the underside of the body is usually en- 
tirely yellow, but the abdomen may be piceous. 

Var. nlfirripennis Lee.— Thorax similar to genWu, but the lateral stripes show 
more of a tendency to disappear, and one specimen before me has merely a black 
spot each side in front. Elytra black. Body beneath black, the abdomen some- 
times yellow. 

Var. texanuB Lee.— Thorax entirely yellow, without trace of black stripes or 
spots. Elytra black, with a narrow side margin yellow. Body beneath entirely 
yellow. 

It is probable that Say confounded the variety nigrlpennis with 
bis airiventriSy as the description of the latter coincides more nearly 
with what we know as dorsalis, while his after remark that the an- 
tennae are 10-jointed, shows that he must have had a specimen of 
one of the varieties of the present species before him. It is not 
possible to make Say^s name available, as he doubtless intended it 
to apply to dorsalis Oliv. 

It seems rather remarkable that with what has been written of 
PhylledhruSf the fact has not been discovered that this species is the 
only one in which the male antennae are 10-joiuted. 
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Occurs from eastern Pennsylvauia westward to Kansas, Dacota 
and Montana, and south to Georgia and Texas. Dr. Hamilton takes 
the geniUis variety on Robinia pseudacacia as well as by sweeping 
low herbiage. 

In the Biologia Cent.-Amer. vol. vi, pt. 1, p. 600, Mr. Jacoby de- 
scribes a genus Oroetes, in which the species has the middle tibiae of 
the male notched as in Phyllecthrus, While it is doubtless distinct, 
the genus seems related to Phyllecthrus. 

GALERITCA Geoff. 

Head moderately large, not deeply inserted, front grooved between 
the antennae, the tubercles not large. Eyes oval, feebly prominent ; 
labrum short, transverse; maxillary palpi stout, the terminal joint 
elongate conical, as long as the preceding, but narrower. Antennse 
rather stout, not longer than half the body, joint three nearly twice 
as long as the second, 3-10 gradually decreasing in length, eleventh 
longer. Thorax transverse ; scutellum nearly semicircular. Elytra 
oval ; epipleurse entire ; anterior coxae contiguous, the cavities closed 
behind ; middle coxte very narrowly separated. Legs rather robust ; 
tibiae carinate on the outer edge, slightly broader at apex, the middle 
pair with one terminal spur; tarsi stout, the first joint of the poste- 
rior pair nearly as long as the next two ; claws cleft slightly behind 
the middle. 

The name Oaleruca is adopted for this genus in accordance with 
the views of Mr. Crotch. It corresponds with Adimonia, as recog- 
nized by Chapuis and others. In our species the middle tibiae in 
both sexes have a well-marked spur, although Chapuis states that 
the tibiae are unarmed. 

In his remarks on this genus Crotch admitted all the species of 
LeConte's first group (Proc. Acad. 1865, p. 214), but a closer ex- 
amination shows that all have the anterior coxal cavities open, ex- 
cept externa, which will alone represent the genus in our fauna. 

G. externa Say, Journ, Acad, iii, p. 458; edit. Leo., ii, p. 222: rudia Lee., 
Pacif. R. R. Rep. p. 69. — Form rather broadly oval, moderately robust, piceoan- 
black, feebly shining, the side margin and apex of elytra yellowish testaceoas. 
Head cribrate-panctate. Thorax more than twice as wide as long, slightly nar- 
rowed in front sides arcuate, parallel behind the middle, hind angles distinct, 
but obtuse; base oblique each side, disc convex, a vague median depression, sur- 
face very coarsely and closely punctate. Elytra on each side quadricostate, 
often the. third entirely absent and the first abbreviated, intervals coarsely and 
closely punctate, the surface between the punctures alutaceous. Body beneath 
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shining, very sparsely pubescent; met-episterna densely granulate punctate. 
Abdomen sparsely punctate, transversely wrinkled at the sides. Length .27 — 
.44 inch. ; 7 — 11 mm. 

Male. — Last ventral segment broadly, but not deeply emarginate, a depression 
or fovea at middle of emargination. 

i^0i»a7e.— Last ventral truncate. 

Very little variation has been observed, and consists in the varying 
degree of coarseness of the punctuation and the greater or less de- 
velopment of the elytral costse. 

Occurs in Kansas, Utah, Nevada, Oregon, Washington and Idaho. 

CEROTOIMA Chev. 

Head free, the muzzle somewhat prolonged. Antennse slender, 
first joint rather long, second short, third nearly as long as the first, 
fourth shorter, joints 5-11 nearly equal; maxillary palpi rather 
stout, the last joint elongate-conical, shorter than the preceding; 
anterior coxsb contiguous, their cavities closed behind ; epipleurse 
moderately wide, extending three-fourths to apex; tibiae slender, 
each provided with a terminal spur ; first joint of hind tarsus as 
long as the following joints together; claws broadly appendiculate 
at base. 

One species occurs in our fauna : 

C. triftareata Forst, Nov. Spec. Ins. 1771, p. 29; caminea Fab., Syst. £1. i, 
p. 459; Oliv., Ent. vi, p. 656, pi. v, flg. 73; Lee., Proc. Acad. 1865, p. 205; var. 
furcata Oliv., loc. cit. 643, pi. iii, fig. 50.--Oval, narrower in front, moderately 
convex, body beneath and head black, above yellow. Elytra with black, forming 
a narrow basal band extending in a triangle about the scutellum and prolonged 
along the sides nearly to apex, sometimes broken, three black spots on each side 
of and close to the suture, the posterior smaller. Antennae pale, darker exter- 
nally. Head black, clypens very coarsely punctured. Thorax nearly twice as 
wide as long, slightly narrowed in front, sides feebly arcuate, margin broader 
posteriorly, disc moderately convex, finely alutaceous, very obsoletely, finely 
and sparsely punctate; scutellum black. Elytra irregularly subseriately punc- 
tate, the punctures not large nor closely placed. Body beneath black, meso- and 
metapleursB punctate ; abdomen nearly smooth. Legs yellowish testaceous, the 
front and middle tibise in par^, the posterior tibisQ entirely black, the femora of 
the latter black at apex. Length .14 — .20 inch. ; 3.5 — 5 mm. 

In the male the antennae do not diflTer notably from the female, 
although they are shorter and stouter. The entire front of the male 
is yellow, only the portion behind the eyes is piceous ; the last ven- 
tral segment is truncate. 

In the female the last ventral is oval and granulately punctate. 

The usual coloration of the elytra consists of a triangular scutellar 
spot, which often sends a narrow stripe along the base to the humeri. 
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From the umbone a moderately wide stripe extends nearly to apex ; 
this stripe is often interrupted. Near the suture are four subquad- 
rate spots arranged in a quadrangle ; near the apex are two smaller 
spots. 

The variation from this observed are as follows : The larger spots 
forming the quadrangle may be divided longitudinally, producing 
two linear spots in the place of one. On the other hand, these spots 
may be longitudinally confluent, so that the two on each elytron form 
a short vitta. Specimens may occur with pale elytra with merely a 
small scutellar triangle and a small humeral black spot. 

This insect is widely distributed. Specimens are known to me 
from Canada, Kansas, Texas, North Carolina and New York. None 
have been reported from the New England States. 

ANDRECTOR Horn. 

Head free, front vertical, a deep transverse depression just beneath 
the eyes. AntennsB more than half the length of the body, first 
joint long, second very short, third longer than the first, dilated and 
emarginate at apex, fourth triangular, with an emargination, the free 
angle acute, joints 5-11 nearly equal in length; maxillary palpi 
stout, the last joint conical, shorter than the preceding and slightly 
narrower at its base ; anterior coxae contiguous, their cavities closed 
behind; epipleurse extending three-fourths to apex. Legs as in 
Cerotomay the posterior and middle tibiae with spurs ; posterior tarsi 
with first joint as long as the three following united ; claws broadly 
appendiculate at base. 

Above the deep transverse depression of the front and below the 
insertion of the antennae, is a short laminiform prolongation, obtusely 
tridentate, the lower edge of the depression has, at middle, an ob- 
tusely conical elevation. 

By the characters above given it will be seen that the genus is a 
member of the group Cerotomites, as defined by Chapuis. As in 
Cerot(yma the third joint is longer than the fourth. It diflTers from 
that genus in the presence of tibial spurs on the middle and hind 
tibiae, and by the deep, transverse depression of the front. 

In the **CatalogU8" Baron Harold has placed this genus in syn- 
onymy with Cerotomay but in view of the characters considered valid 
for generic separation this course cannot be followed. 

One species is known to me. 

A. sexpnnctatua Horn, Trans. Am. Ent. Soc. iv, p. 152.— Oblong-oval, 
narrower in front, pale yellow above and beneath, each elytron with three small 
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piceoDs spoto arranged in a line from the nmbone to the apex. Antenn» pale 
yellow. Head smooth. Thorax nearly twice as wide as long, slightly narrowed 
in front, the lateral margin wider posteriorly, surface smooth. Elytra moder- 
ately closely, bat feebly punctate. Body beneath smooth, shining, the posterior 
coxse and the front of met-epistema piceous. Length .22 inch. ; 5.5 mm. 

This insect is not unlike Diabrotiea 12-punetaia in form, but some- 
what smaller. 

Occurs in Texas, locality unknown (A. S. Fuller). 

AGELASA Motsch. 
Head oval rather broad, inserted as far as the posterior border of 
the eyes, which are slightly oval, prominent and entire. Antennse 
slender, longer than half the body, joints two and three subequal, 
together a little longer than the fourth, fourth longer than fifth, 
joints five to ten equal, eleventh longer; maxillary palpi moderately 
stout, the last joint shorter and more slender than the third ; labrum 
transverse, emarginate. Thorax transversely quadrangular, slightly 
narrower at base, sides feebly arcuate, hind angles distinct, disc im- 
pressed. Elytra oval, broader behind ; epipleurse nearly reaching 
the tip ; anterior coxal cavities closed behind, the prosternum nar- 
rowly visible between the coxse. Legs moderate; tibi» slightly 
broader toward tip, the outer edge rounded, not carinate, the middle 
and posterior tibiae with a single spur ; tarsi moderate, the first joint 
as long as the next two ; claws broadly appendiculate. 

A. balenais Linn., Syst. Nat. ed. xii, 1767, p. 589; Faiini., Qen. Col. Eur. 
iv, pi. 69, flg. 330; Lee. (AgelatHca), Proc. Acad. 1865, p. 210; Ohapuis {Sermyla), 
Gen. Col. xi, p. 225.— Form oval, moderately convex, pale yellowish, the elytra 
metallic-bine or greenish, resembling Oedionyehit gibbitarsit in form and color. 
AntennsB piceous. Head yellow, smooth, an occipital band of metallic-blue or 
green. Thorax rather more than twice as wide as long, sides feebly arcuate in 
front, disc moderately convex, not visibly punctate, but with a depression each 
side midway between the median line and side margin. Elytra oval, broadest 
a little behind the middle, the surface moderately coarsely not closely punctate, 
punctures irregularly placed and somewhat finer toward the apex. Body beneath 
honey-yellow, sparsely pubescent, tips of tibite and tarsi infuscate. Length .20 
— .28 inch. ; 5—7 mm. 

The specimens studied are unfortunately all females which present 
no special sexual characters. 

The specimens on which Dr. LeConte indicated the occurrence of 
this insect in our fauna were given him by Mr. Edw. Norton as 
having been collected at Farmington, Conn. For various reasons 
not necessary to record at this time, the validity of that locality 
seemed doubtful to me, and of sufficient moment to have caused me 
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to omit the species from our list, but recently Mr. Ulke has received 
a specimen from Wisconsin. The species is doubtless an introduced 
one, and not a member of the sub-arctic fauna common to both 
continents. 

Doubtful Species. 

Galernca flbulata [Grermar] ; testacea, anteoDis apice pectoreqae fiiscis, 
elytris linea rectangala baseos macalaqoe ante apicem nigris. Habitat in America 
septentrional i. 

Affinis O, quadrimaeulata, capat flavo-testaceum, ocnlis antennarumque apice 
nigris. Thorax sabqnadratus, marginatns, punctalatus flavo-testaceus. Coleop- 
tera thorace latiora, apice obtuse rotundata. oblongo-quadrata, punctata testacea ; 
linea utrinque basali in humero ramum rectangulum emittente; macula magna 
ante apicem nigris. Corpus sabtns testaceam, pectore fusco. 

This description seems to apply very well to some of the varieties 
of the male of Cerotania trifurccUay and the name would have been 
placed in synonymy with that did not certain remarks of Dr. Le- 
Conte (Proc. Acad. 1865, p. 209) require explanation. 

There exists in the LeConte cabinet a specimen which is undoubt- 
edly Oaleruca qiuidrimaeulata Oliv., and which came originally from 
the Melsheimer cabinet, rind to this Dr. LeConte has attached the 
nB,me fibulatuSy and applied the remarks above cited. The specimen 
has remained unique for at least fifty years. That Olivier might 
have been in error in his locality is suggested by Dr. LeConte, but 
it is also possible that Melsheimer may have been in error as other 
Javanese insects were in his cabinet (see Pachyurgus cereus Mels. = 
Eneyalesthes hrevicomis Motsch. from Java, etc.). Galeruca quadri- 
noiata Oliv. seems to have been omitted in the " Catalogus." 

G. dorsAta [Say]. — Pale yellowsb, elytra blue, with a yellow outer margin 
and tip. Inhabits Arkansa. 

Body pale yellowish ; head black on the vertex ; antennss black brown ; thorax 
immaculate; punctures obsolete; scutel blackish bronze; elytra irregularly 
punctured, greenish blue; exterior margin and tip yellow; an indented, abbre- 
viated line on the basal middle; feet with blackish line above. Length one- 
fourth of an inch. 

Found on the banks of the Arkansa above the Verdigris. This 
insect, if it be a Chrysomelidae at all, has not been identified. 

G. Janlhina Lee, Ann. Lye. 1, p. 173, is Haltica chalybea Illig. 

Supplementary Notes. 
The following notes have been prepared as a supplement to pre- 
ceding papers on the Chrysomelida) with the view of correcting 
errors, supplying omissions, or describing new forms.: 
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8VNETA Esch. 

In my essay od thb genus (Trans. Am. Ent. Soc. xix, p. 3) an 
error has occurred owing to the improper recognition of the actual 
type of simplex in the LeConte cabinet. 

The species cited above as simplex should be called hwnata, from 
the structure of the male hind tibi». 

S. simplex Lee— Entire body yellowish testaceous, sometimes with the 
head and thorax slightly brown. Head coarsely panctate. Thorax strongly 
angulate at the sides not denticalate, coarsely panctate. Elytra with confused 
coarse punctuation without serial arrangement and without trace of costse. 

Male, — Last ventral segment deeply sinuate each side, the middle projecting 
as a rounded lobe; hind tibis gradually broader to apex as in aUndOy and with 
terminal spur. 

Female. — Last ventral with a semicircular pubescent concavity at apex ; hind 
tibi» less thickened than in the male and with a spur. 

In this species the antennse are formed as in albida, that is the 
joints 8-11 are shorter than the joints 4-7. It may be separated 
from albida by the more strongly angulate thorax, the entire absence 
of costse and the confused punctuation. 

The type specimen came from Steilacoom, in Oregon ; others have 
been given me by Mr. E. A. Schwarz from Astoria and Tenint). To 
him I am indebted for having my attention called to the mistake 
above mentioned. 

OOMORPHVS Curtis. 

0« floridanuB n. sp. — Oval, convex, piceous black, shining, recalling Or- 
phUtu in form. Head very finely alutaceous, indistinctly sparsely punctate, a 
short linear frontal impression. Thorax more than twice as wide as long, the 
sides nearly straight and rapidly divergent from apex to base, disc convex, 
sparsely indistinctly punctate. Elytra with rows of moderately coarse punc- 
tures not closely placed, the intervals with a single series of irregularly placed, 
smaller punctures. Body beneath piceous black, abdomen finely transversely 
alutaceous. Length nearly .10 inch. ; 2.5 mm. 

No sexual peculiarities have been observed. 

The genus Oomorphus is one of those genera which have been 
assigned various relationships by those who have studied them. For 
an interesting recital of those of Oomorphus the student may con- 
sult the " Genera'* x, p. 219. 

At present the position usually accepted is in relationship with 
Lamprosattia, The Lamprosomini form a tribe of the Cy clique 
division of the Chrysomelidse, taking position between the Crypto- 
cephalini and Eumolpini. From all the other tribes of Cycliques 
the Lamprosomini are distinguished by the presence of grooves at 

TSA178. AM. BKT. SOC. ZX. JUNE, 1893. 



Digitized by 



Google 



134 GEO. H. HORN, M. D. 

the sides of the prosternum for the lodgement of the antennae in 
repose. Oomorphua has the eighth joint of the antennse much 
smaller than either the seventh or ninth, after the manner of some 
of the genera of Silphidse. 

Our species is about the size of the European, and seems to differ, 
as far as the descriptions and figures permit comparison, by the sides 
of the thorax being straight and divergent, the intervals between 
the series of elytral punctures not being moderately densely punc- 
tured, but by the presence of a single series of irregularly placed 
punctures. 

For this very interesting addition to our fauna we are indebted to 
E. A. Schwarz, who collected them in some numbers at Biscayne, Fla. 

I.VPERAI.TICA Crotch. 

Head oval, inserted nearly as far as the eyes, which are rather 
prominent and slightly oval, front carinate between the antennse, 
with flattened tubercles and a transverse sinuous line between the 
eyes ; lahrum rather prominent, entire at tip ; maxillary palpi not 
stout, the terminal joint half the length of the preceding, acutely 
conical. Antennse slender, longer than half the body, first joint 
stout, second small, oval, third twice as long, joints three to ten equal, 
eleventh longer. Thorax quadrangular, the angles distinct, and 
with a small piliferous tubercle, disc convex, with a vague transverse 
impression in front of the base; scutellum triangular. Elytra ob- 
long-oval ; epipleurse moderate in extent, reaching nearly the sutural 
angle ; prosternum either narrowly separating the coxae, not visible 
between them, but forming a tubercle at apex, in the latter case the 
coxae absolutely contiguous, coxal cavities open behind. Legs mod- 
erate in length, the femora all thickened ; tibiae slender, not carinate 
externally and without terminal spur ; tarsi moderate in length, the 
first joint of the posterior pair as long as the next three ; claws ap- 
pendiculate and divergent ; body glabrous. 

It is generally admitted that the line of demarcation between the 
Galerucini and Halticini is not very well marked. The form of the 
posterior femora of the latter group, constructed for the purpose or 
with the result of giving a saltatory power to the insect, has been 
relied upon as the main point of distinction between the two series. 
As a rule the Halticini have the anterior coxae well separated by the 
prosternum, the reverse being the case in the Galerucini, but excep- 
tions occur to the normal character in both groups. It is also rare 
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to find the tibiae, especially the posterior pair, without terminal spurs, 
the mechanical reasons for which in saltatory insects being very 
evident. One group admitted by Chapuis, the Elithiites, has no 
spurs, and from the tenor of his remarks it is evident that he has 
had considerable difficulty in becoming satisfied as to the systematic 
position the genera of that group should occupy. 

The genus LuperaUica is equally perplexing. It is composed of 
two species, in one of which there can hardly be any doubt as to its 
position, the posterior thighs being well thickened and much stouter 
than the two anterior pairs, and the anterior coxae are distinctly 
separated by the prosternum as required by the normal condition of 
the Halticini. On the other hand the second species has all the 
femora slightly thickened, the posterior pair not much more so than 
the others, but the anterior coxae are absolutely in contact, the pro- 
sternum not prolonged between them. The thickening of the femora 
in this species {fuscula) is scarcely greater than has been observed 
in many genuine Galerucini. 

Both species are deprived of a terminal spur to the posterior tibiae, 
a character of rare occurrence in the Halticini, but quite common 
in the Gralerucini. 

In further evidence of the difficulty of placing the genus it will 
be remembered that Dr. LeConte placed the species in Malacosoma, 

At the time of my study of the Halticini (Trans. Am. Ent. Soc 
xvi, p. 271) it was suggested that LuperaUica should be dropped 
from our literature from the very faulty nature of the description, 
but to avoid confusion the name has been retained and the descrip- 
tion amended. L, senilis was erroneously referred by me to Systena, 
which it greatly resembles, but the front coxal cavities are open. 

Two species are known. 

Anterior cox» conti^oas; elytra very iDdistinctly punctate* color above vary- 
ing from yellow testaceous to dull blue ftasrula. 

Anterior cox» separated ; elytra very evidently panctate, elytra bright metallic- 
blue senilin. 

LuperaUica cannot well be placed in any of the groups suggested 
by Chapuis. It will take a place in his table near the Elithiites by 
the absence of posterior tibiae spurs, differing from that in the form 
of the claws. In a natural arrangement the group might be well 
placed after the Crepidoderites. 

li. fliseala Lee., Proc. Acad. 1865, p. 206 ; Crotch, ibid. 1873, p. 70.— Form 
oblong, resembling SyHenay moderately convex, surface rather dull, color yellow- 
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ish testaceous, shading to brownish, with bine surface lustre. Antennie pale 
palpi piceous. Head piceous, the front and labrum pale. Thorax broader than 
long, not narrowed in front, sides feebly arcuate, angles all distinct, disc moder- 
ately convex, with a vague ante-basal impression and sometimes a faint median 
line, surface indistinctly punctate and alutaceons. Elytra oblong-oval, widest at 
middle, surface minutely alutaceous, sparsely indistinctly punctate, a marginal 
series of punctures larger. Body beneath colored as above, sparsely pubescent. 
Length .10— .15 inch. ; 2.5—4 mm. 

Male. — First joint of anterior and middle tarsi distinctly dilated. Last ven- 
tral segment flattened, truncate at apex with a broad process from the middle 
of the apical edge and at right angles with it, this process is either obtuse or 
incised at apex ; first ventral between the coxsb convex. 

Female.— TAn\ not dilated ; first ventral not convex. Last ventral truncate, 
leaving a small retractile segment exposed. 

The variation in color has been indicated above, some specimens 
being a dull indigo-blue, which gradually disappears, the sides and 
suture retaining the color the longest. The specimens more or less 
testaceous are the most abundant. 

Lon^iiarsis nigripalpis Lee, founded on a rather poor specimen, 
is doubtless synonymous with this species. 

Occurs from Pennsylvania and Virginia to Iowa and Kansas. 

li. senilis Say, Jonm. Acad, iv, p. 87; ed. Lee. ii, p. 228; Crotch, Proc. 
Acad. 1873, p. 70; Horn, Trans. Am. Ent. Soc. 1889, p. 271; Uneta Lee., Proc. 
Acad. 1865, p. 206. 

As the species is described sufficiently as the last named citation 
it will not be reproduced here. 

The male has a similar last ventral to that of foiseula, but the 
process is shorter and acute. 

Occurs from Pennsylvania to Illinois. 



^ JI11SCEI.I.ANEOU8 COI.EOPTEROV8 STUDIES. 

BY GEO. H. HORN, M.D. 

The few pages which follow contain descriptions of some new 
Coleoptera, which, from their exceptional nature, seem worthy of 
separate treatment, although all of them are rare and from remote 
regions. 

The discovery of a new genus allied to Sehizopus and Dydaxia is 
very interesting, as these genera form a group of Buprestidse pecu- 
liar to the extreme southwestern regions of our fauna. 

The Dacoderus, from Texas, has also a special interest in bringing 
the genus further east and rendering the locality of 2). dominicensis 
less improbable, doubt having been expressed by one of my valued 
correspondents in France of the correctness of the locality. 
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GliYPTOSCEIilMORPHA n. g. 

This name is proposed for a genus of Buprestidse allied to Schizo- 
ptis and Dysiaxia, with the following characters : 

Form cylindrical, slightly depressed, slightly narrowed in front, 
obtuse posteriorly. Head deeply inserted, front nearly vertical, 
clypeus slightly prolonged, broadly emarginate ; labrum transverse, 
with rounded angles, slightly emarginate in front. Eyes moderately 
prominent, broadly oval, entire. Antenna slender, scarcely at all 
serrate, nearly half as long as the body, first joint stout, second oval, 
small, third longer than first, fourth a little shorter than third, 
fifth equal to third, joints five to ten gradually shorter, eleventh 
half as long as tenth ; maxillary palpi moderate in length, slightly 
thickened to tip, last two joints equal in length, subcylindrical. 
Thorax broader than long; scutellum oval, broader than long. 
Elytra nearly parallel, obtuse at tip ; prosternum slightly narrowed 
between the cox», tip obtuse, received in an emargination of the 
ventral mesostemum ; metasternal episternum broad, nearly twice 
as wide as long, slightly broader in front, epimeron small ; first two 
vertical segments closely united with scarcely a trace of suture, 
these two at the sides as long as the three following segments, the 
third to fifth gradually decreasing in length. Legs not long, femora 
rather stout, tibiae slender, with two terminal spurs; tarsi moderate 
in length, shorter than the tibite, the first three joints with a short 
lobe, the fourth with a long, deeply divided lobe ; first joint of hind 
tarsus about as long as the next two ; claws divaricate, broadened at 
base, but not toothed. 

The relationship of this genus with the other two forming the 
tribe Schizopini, may be expressed in the following manner : 

Antenns slender, nearly filiform, scarcely at all serrate. 
Claws entire at tip, slightly thickened at base; last joint of antennae nearly 

one-half shorter than the tenth Gljrptoscelimorplia. 

Claws cleft at tip; last joint of autennse very little shorter than the tenth. 

Djrutazia. 
Antennse flattened, the joints 4 — 10 broader than long and distinctly serrate. 
Claws cleft at tip; last joint of autennee oval, longer than the tenth. 

Schisopas. 
These genera all occur in southern California. 

G« miimioratift n. sp. — Sub-depressed, cylindrical, brassy- bronze, shining, 
surface irregalarly marmorate with patches of short, recumbent, cinereous pu- 
bescence. AntennsB brownish testaceous, the terminal joint black ; labrum 
yellow. Head moderately coarsely closely punctate. Thorax a little less than 
twice as wide at base as long, slightly narrower in front, sides nearly straight, 
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angles distiDCt, not prominent, disc regularly convex* moderately coarsi*! j closely 
punctate. Elytra a little wider at base than the thorax, humeri obtuse, sides 
nearly parall«l, gradually narrowed at apical third, conjoined apices obtuse, 
surface closely punctate, but less coarsely than the thorax. Body beneath darker 
feneous, densely and moderately coarsely punctate and densely clothed with 
cinereous-white recumbent pubescence. Legs yellowish testaceous. Length 
.30 inch.; 7.5 mm. 

The male has the fifth ventral broadly emarginate, the sixth deeply 
triangularly incised. The hind tibiae are slightly arcuate. 

At first sight this insect would, in all probability, be mistaken for 
a Olyptascelis ; such was the impression made upon myself. 

Occurs near Los Angeles, Cal. Taken by Mr. D. W. Coquillett. 

AGAI.ISSUS Dalm. 

4. chamaeropis n. sp.— Black, shining, elytra dull red with the suture 
piceous, thorax with four longitudinal lines of white pubescence. Head coarsely 
sparsely punctured at middle, eyes completely encircled with white recumbent 
pubescence, which extends along the sides of the front and crosses the edge of 
the clypeus. Thorax as wide as long, slightly narrowed in front, sides feebly 
arcuate, disc coarsely sparsely punctate, with four shallow longitudinal grooves 
extending from apex to base, the two inner grooves interrupted near the base, 
the grooves densely pitted with white recumbent pubescence: scutelluni semi 
circular, black, glabrous. Elytra wider at base than the thorax, gradually 
arcuately narrowed to apex, apices rotundate-truucate, the sutnral spine short, 
more distinct in the male, disc vaguely grooved each side of suture, surface 
moderately coarsely, not closely punctate, each puncture with a short, semi- 
erect cinereous hair, color dull red, the suture gradually more widely piceous 
from the base, then more rapidly narrowing at the apical third. Body beneath 
black, shining, sparsely punctate; propleure, sides of metasternum, outer edge 
of met-episterna and a triangular spot at the sides of each ventral segment with 
white pubescence. Legs black, sparsely pubescent. Length .76 — .85 inch.; 19 
— 21.5 mm. 

In the male the antennse reach the middle of the body, in the 
female shorter, otherwise, excepting the slightly more slender form 
of the male, there is no marked sexual difference. 

In this species the sides of the elytra behind the humeri are as 
deeply emarginate as in gratus. The differences between the genera 
Agalmiis and Zagymnu^ seem to be measurably reduced by the dis- 
covery of this species. The front is less oblique than in the former 
as typified by gratm, and not quite vertical as in Zagymnus. The 
apices of the elytra more nearly approach in form the latter genus. 
The only remaining character seems to be that in Agaliams the form 
of body is narrowed behind, while in Zagymnm it is nearly parallel. 

Collected at Biscayne, Fla., by Mr. E. A. Schwarz on Chanusraps 
palmetto. 
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DACODERV8 Lee. 

This genus now contains three species which may be distinguished 
in the following manner : 

Eyessitoated at the hind angles of the head; head and thorax lonKitndinally 
striate. 
Disc of elytra flat with the suture slightly elevated, relatively coarsely and 

closely punctate ^ strlatieepn. 

Eyes in front of the hind angles of the head ; elytra not flattened on the disc. 
Head and thorax longitudinally striate; elytra not distinctly punctate. 

lae¥ipeniiis. 

Head not striate, occiput coarsely sparsely punctate, thorax in front with few 

punctures domiDiceusis* 

D« lae¥ipeDDiB n. sp.— Elongate, chestnut-brown, shining. Head quadrate, 
distinctly prolonged behind the eyes and abruptly narrowing, front deeply con- 
cave, the excavation deeply prolonged on the epistonia, occiput rather deeply 
striate. Thorax one-third longer than wide, much narrowed at apex, sides an- 
teriorly strongly arcuate, thence parallel to base interrupted at middle by an 
oval, smooth tubercle, disc deeply excavated at middle, the excavation prolonged 
leas deeply to the base, surface deeply striate at middle in front, punctate at 
sides, posteriorly sparsely punctate. Elytra elongate oval, nearly three times as 
long as wide, disc not flattened, a few obsolete punctures at base, a few sparsely 
placed short hairs, snbsutural stria fine. Body beneath nearly smooth, the ab- 
domen sparsely obsoletely punctate, a group of coarse, closely placed punctures 
in front of the anterior coxe. Uega sparsely punctate. Length .18 inch. ; 4.5 mm. 

The essential differences between this and the two previously de- 
scribed species are given in the table. Others, however, exist which 
have some importance. In striaticeps the thoracic depression is not 
prolonged to the base, in dominicensis it is prolonged as a triangular 
depression ; in the present species as a deep groove with parallel 
sides entirely to the base. The entire prosternum and flanks are 
coarsely closely punctate in striaticeps, the middle of the prosternum 
alone in dominicensis, while there is but a small group of punctures 
in the present species. It is possible in the two older species to pass 
a hair from the excavation at the middle of the thorax under the 
oval tubercle and out at the side, but in the present species there is 
a complete, or nearly so, closure of that passage. 

In examining dominicensis at the present time a small brush of 
hair was observed at the middle of the front femur on the underside ; 
a specimen of striaticep^ has the same character. This is probably 
sexual, as the specimens are of thQ slenderest of the forms. 

The present species was given me by Mr. A. Bolter, and was col- 
lected in Texas. 

TRANS. AM. BNT. 80C. XX. JUNE. 1893. 
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JI11CROSCHATI4 Sol. 
From the time certain specimens collected in the Peninsula of 
California were referred to 3f. puTictcUa Sol. there has been doubt as 
to the correctness of the identification, although the figure given by 
Solier represents our specimens more nearly than punctata; both 
species have a depression at the middle of the base of the thorax 
not shown in the figure. Having, through the kindness of Mr. 
Champion, examined a true punctata, the following notes have been 
prepared to show the relationship of the sj)ecies : 

Thorax narrower at base than at middle, the hind angles not overlappingr the 
humeri. 
Propleur» quite smooth ; met-episterna distinctly longer than wide. 
Prosternnm broad, the apex broad and truncate; epipleurse not well defined. 

Prosternum rather narrow, the apex acutely oval ; epipleune well defined. 

Champioui. 
Propleune sparsely coarsely punctate; met-episterna nearly one-half longer 
than wide. 

Prosternum broad, very obtuse at apex ; epipleune well defined poliUu 

PropleursB coarsely granulate ; met-episterna nearly as wide as long. 
Prosternum moderately wide, apex oval, and sometimes subacute; epipleurse 

well defined inieqnalis. 

Thorax widest at base, or very little narrower than at middle, the hind angles 
slightly prolonged over the humeri. 
Propleune sparsely granulate ; met-episterna very little longer than wide. 
Prosternum moderately broad, the apex obtusely oval or subtruncate; epi- 

pleurse well defined DioratM. 

Propleune punctate ; met-episterna slightly longer than wide. 
Prosternum moderately broad, apex truncate; epipleurse well defined. 

snlcipennis. 
Proplenrse smooth ; met episterna a little longer than wide. 
Prosternum broad and truncate, the apex slightly impressed at middle; epi- 
pleurse not well defined robnsUft. 

HI. pnnrtata Sol., Ann. Fr. v. p. 475, pi. 11, fig. 22. —In this species the 
sides of the thorax are regularly arcuate without'sinuatiou. the hind angles dis- 
tinct, but not prominent; the disc is coarsely sparsely and irregularly punctate, 
and with a depression at middle of the base. The elytral sculpture consists of 
coarse punctures arranged in irregular rows, the intervals elevated forming a 
reticulation, in some varieties there is a tendency in the disc to become subcos- 
tate, in which case the general sculpture somewhat approaches that of Aaida 
tordida. The prosternum is coarsely cribrately punctured at the sides, broad 
between the coxbb, the apex broadly truncate. The met-episterna are scarcely 
longer than wide; epipleurse not distinctly limited. Length .60 inch. ; 15 mm. 

The specimens examined are from Zimapan, State of Hidalgo, 
Mexico. 

M. Chainpioni n. sp.; punctata J Horn., Eev. Teneb. Trans. Am. Philos. 
Soc. xiv, 1870, p. 282. — Oblong, of the same general outline as Asida sordidct, but 
less convex, black, shining. Thorax broader than long, narrowest at apex, sides 
arcuate, with a slight siuuatiou near the hind angles, these latter acute, not 
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prolonf^ over the humeri, margins slightly explanate and coarsely roughly 
Bcolptured, base narrower than the middle, disc convex, quite smooth, a moder- 
ately strong impression at middle of base, surface sparsely indistinctly punctate 
anteriorly. Elytra gradually wider two-thirds to apex, then rapidly narrowed, 
humeri acute, surface with coarse not closely placed punctures arranged from 
the suture in eight quite regular series, but at the sides quite confused, at apex 
smooth ; presternum coarsely deeply and closely punctate, the apex acutely 
oval : propleurss smooth. Abdomen coarsely, deeply, sparsely punctate near the 
base; met-episterna longer than wide, smooth; epipleurss well marked in their 
entire len^Eth. Length .62 — .80 inch. ; 15.5 — 20 mm. 

The figure given by Solier of M, punctata is a better representa- 
tiuD of this Dew species than of that for which it was intended. 

It gives me great pleasure to give to this insect the name of one 
who has so ably exposed the heteronierous fauna of Mexico and 
Central America, Mr. G. C. Champion, of London. 

Three specimens were collected by the late W. M. Gabb during a 
journey in the Peninsula of California. The precise locality was 
not recorded. 

BI« polittt n. sp. — Of the same general form as inmqualis, but more slender 
and elongate, piceous black, shining with but few punctures or irregularities 
above. Head sparsely coarsely punctate, subopaque. Thorax about a third 
wider than long, sides strongly arcuate, base narrower than at middle, disc con- 
vex, a basal depression opposite the scutellum, surface very shining and sparsely 
punctate, at sides a little more punctate and opaque. Elytra smooth, very 
sparsely punctate, disc with very vague traces of sulci ; epipleurse well defined ; 
presternum rather wide, obtuse at tip, coarsely granulate, propleurse opaque, 
sparsely punctate; met-episterna fully a half longer than wide. Abdomen 
shining, sparsely punctate. Legs muricate. Length .60 inch. ; 15 mm. 

Readily known by its slender form and polished surface. 
One specimen kindly loaned by Mr. Chas. Dury, of Cincinnati, 
collected in Arizona. 

HI. inieqaalis Lee, Ann. Lye. v, p. 129; Iac, Gen. pi. 51, fig. 5; puncH- 
eoUis Lee., loc. cit. — The sides of the thorax are here more arcuate, the bind an- 
gles well marked, not promihent, disc convex, closely covered with acute gran- 
ules, the middle of base depressed ; the elytral sculpture consists of intricate 
elevations with punctate intervals, sometimes there is a vague tendency to form 
costse. The entire underside of the prothorax is covered with coarse shining 
granules, the presternum moderately wide, the tip oval, sometimes subacute; 
the met-episterna are nearly as wide as long and granulate; epipleune well de- 
fined in their entire extent. Length .54— .65 inch. ; 13.5—16.5 mm. 

Occurs in the southern parts of California, San Diego and eastward. 

M. morata Horn, Trans. Am. Ent. Soc. vii, 1878, p. 56.— Oval, narrower in 
front, opaque. Head vaguely and not closely punctate, each puncture with an 
elongate pale scale. Thorax one-half wider at base than long, narrower at apex, 
sides feebly arcuate, bind angles prolonged slightly over the humeri, disc convex, 
without median basal depression, surface moderately closely punctate, each punc- 
ture with a scale. Elytra widest behind the middle, convex, the disc with three 
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feebly dt? fin k1, sljort coi<l*e, nuit^rt by fl,nafttcimt»mg liii#« without ilistinttt pune- 
lures in the iDUrvRk; propleune o^wque. spurseljF grftiiuliiH?; prowenium 
C^mraely sparsety pwnctured with semi-oreKt bair^, llie Ajiej; ov^l or sti btru wcate ; 
epipleune well defiiiBd. Abilomen coarsely not densely puuitUlt* lH«n^th 48 — 
.60 inch. ; 12— J7 lum. 

lu some ^pecimena r«ceive<i ^inee the description of the uinc]ue. 
the thoracic punctuation ia samewhai irregular, so that there is a 
tendency to form four smooth spaces, the two anterior spots beiog 
closer than the pusterittr. 

Occurs in Grant Couuty, N. Mex., and in Arizona. 
HI. MUlci pen Ills Lee, Journ. Acad, iv, 1858. p. 18; Horn, Ti*ns. Amer. 
Pbiloe, Soc. x\v, 1S70, p. 282, pK xv. 6^. 18. 

Tlie Specimen described by Dr. LeConte still remains unicjue. In 
addition to the characters given by him th^ prosternniu wiil be found 
modenitely wide and obtuse at tip and uith the pmpleuni? punctate 
The epiplcursB are well defined ; met-episterna a Httle hjng*n th«n 
wide. Alidomen (irjely, eveuly and not densely punctate. Length 
,B() ineik. ; 15 mm. 

Llano t^stacado, Texa:^, 

M. raUUMla u. sp.-OvaU ftU^htly olilnuji, duU bliirk, with flllubt Uili^mis 
ludiittii^utum : lAbrnni with an ac*ut«, nioderateily tlif^ep wotrb^ Head spHraely 
oliaoletely punctftto. ejich pnnclnre with & eamll yellow scale. Thomx oiie-htlf 
wider thiiii long, nidf^ r^t^uUrb' an-uate^ btud auitle^ autite, prrdonK^ btKikvriml 
over the* humeri, base a very iittlc unrrower than the TnlddLe of tbt? tbomx, disc 
Koarscly nnMlen*tely cilosely and evenly pu Delate, tiwcb puiictnre wjtb a fluiall 
auMle. Elylra very Uttle wider behmd the btimeri, drsc vai^ueJy h>coA(iic<^t the 
int^rviblfl with iHiHcate (elevations; proaternum very coaraely, sparsHy punt'* 
tiirwl, lb« apBK bixMwIly truumte and aliirbtly impre^e^-d: proplenrw snunith ; 
met-t>pistiirna sparsoly ptinctate, lonpt^r than wide; tpipleiirse rtot well dtiJtiicd, 
except ncMir the bfi^e. Alnlotueu cnarael j spHraely punctiite» intervals sriibrou-^ 
I^ujttb .5fl inch*: 14 mm. 

This species resend>leis a Branchitii more closely iu for Hi than the 
precedit^g species; tt conneeta the latter very well with the ntjxt 
specie®. 

It is to be regretted tlmt this species was not found by roe in time 
to have it form a part of the Biologia series, but as the genus ii here 
considered collectively, it has been thought advisable to name it. 

Collected by Dr, E. W, Palmer, in Coahuila, Mex. 

The following synonymy has been observed : 

Umrhu^ nitcleaim Cms., Ann. N. Y. Acad. ^c. v, 18^0, p. 176, ia 
ftcarcely a variety of htcerta. 

AMa unffrtaiiida Cas., loc. cit. p, Ji70, is a male of muritmlula^ 

A. ( Pelee^horufs) mfmlmm Lee, New Hpeoies, IS06( p. 110, h 
the itoOe of b If urea Ijec, m shown by additional si>ecimens frojii 
Lower California. 

Typical ai^ecimens of the above speciea have been examined. 
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AEG1AI.1TE8 MaoQ. 

The first appearance of this name is in the Dejean Catalogue, 
1837, p. 131, where it is placed among the Scydrnjenidae. The next 
notice of the name occurs in Bull. Mosc. 1845, i, p. 33, in the fol- 
lowing manner : 

Elosomaf califomica M. Noire et luisante, les ^lytres sont stri^ 
par sillons, tronqu^es a V extr^mit^ et un peu dehiscentes. Les 
antennes sont comme chez les Scydmaenus. Serait-ce peut etre V 
Aegidlites debilis f. 

The genus Elosoma has never been described. Aegialites was first 
quite fully described by Mannerheiro, Bull. Mosc. 1853, iii, p. 180, 
and the species debilis. Mannerheim remarks : *' I have examined 
three specimens ; one indicated as from California in the cabinet of 
Motschulsky, another taken at Sitkha by Fred. Sahlberg, and a third 
collected by Holmberg at Woskresensk bay, peninsula Kenai." 

If we can accept the statement of Mannerheim, it is evident that 
both he and Motschulsky had the same species before them, and 
that, bad as the description is, califomicus will, by Mannerheim's 
admission, have priority over debilis. 

Recently a species has been collected in California by Mr. Chas. 
Fuchs differing materially from debilis^ and in a manner which could 
hardly have escaped the notice of Mannerheim. 

Head and thorax comparatively smootb, the punctures indistinct and sparsely 
placed; elytra **8triato-8ubsulcate" without distinct punctures; underside 
of body nearly smooth eAlifornieas. 

Head and thorax coarsely, moderately deeply and rather closely punctate ; elytra 
vaguely subsulcate and with rows of moderately coarse punctures ; under- 
side of body coarsely punctate, but sparsely Fuehiiii. 

Ae. Fuelisii n. sp. — Oblong, piceous, surface with distinct bluish green 
lustre. Head moderately closely punctate. Thorax a little wider than long, 
slightly narrower at apex than at base, widest in front of middle, sides slightly 
arcuate, disc moderately convex, rather coarsely and moderately closely punc- 
tate, median line finely impressed posteriorly. Elytra oval, wider behind, 
vaguely substriate with coarse punctures moderately closely placed. Body be- 
neath and legs piceous, sides of body and abdomen sparsely punctate. Length 
.10 inch. 9 : 2*^ I"™- > ^^^^ ft little smaller. 

In ealifornicus the hind tibi» are quite abruptly bent near the 
apex, in the present species feebly so. The two species differ con- 
siderably in size, califoimicus being nearly twice as long. 

Occurs in California, Mendocino County ; collected by Mr. Chas. 
Fuchs, to whom I owe the pair in my cabinet. 

TBAN8. AM. BNT. 80C. XX. JUNK, 1893. 
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l»IE€ROS€APH4 Lee. 
M« aretira n. sp. — Oval, convex, a little more acute posteriorly, not twice 
as long as broad, ferruginous brown, somewbat sbiniug, sparsely clotbed with 
recumbent brown bairs. Head sparsely indistinctly punctate. Thorax sparsely, 
bat regularly punctate, punctures finer in front. Elytra a little more coarsely 
punctured than the thorax, the punctures sparse and a little more distant near 
the apex, each having a short hair ; scutellum entirely invisible. Body beneath 
a little paler than above, sparsely pubescent, sparsely punctate, the punctures 
of the abdomen finer and closer than on the metasternum ; mesostemum. as seen 
between the coxes, cordiform. Length .09 inch. : 2.25 mm. 

This species is larger, more oval and convex than in clavicornis, 
as well as different in color, the latter being piceous. In ardica the 
punctuation is far more distinct, both above and beneath. The 
following are the essential differences between the species : 

Scutellum visible, base of thorax sinuate each side; mesostemum between the 
cox(e narrow ; last joint of maxillary palpi oval, obliquely truncate, longer 
than wide; eyes moderately coarsely granulate ela¥i€ornis« 

Scutellum invisible, base of thorax regularly arcuate; mesostemum between the 
coxse cordiform ; last joint of maxillary palpi oval, squarely truncate, about 
as wide as long; eyes very coarsely granulate arcticiu 

These characters might be considered generic, but for the present 
the two species are but associated under one name. Should it be 
thought advisable to separate the two the name Orioscapha may be 
used for arctica. 

In the original description of Microscapha, Dr. LeConte states that 
the frontal suture is distinct, but on examination no suture is visible 
in eithfer of the above species. 

Of ardica, two specimens were captured at Fort Wrangel, Alaska, 
by Mr. Wickham, who has kindly presented me with one of them. 



EXPLANATION OF PLATE I. 



Fig. 1. — Elytral markings QalemceUa amerieana. 
'• 2. — " '* 9exvittata. 

** 3.— '• " integra. 

** 4. — " *' notulaia. 

" 5. — '* " notata. 

•• 6. — " " xanihomelana. 

" 7.— Middle tibi» % and 9 of PhyUecthrua. 
** 8. — AntenniB % and 9 of P. gentUia, 
" 9. — Antennffi % and $ of -P- doraalis. 

'* 10. — Last ventral segments % and 9 of OaleruceUa eavieoUis. 

" 11. — Last ventral segments % and 9 of OaleruceUa amerieana, 

" 12. — Outline of Androlyperue fulvue % . 

" 13. — Ventral segments of the same. 

" 14. — Elytral markings Diabrotica connexa. 

** 15.— " " picticomia. 

" 16, — *' Malaeosoma vittipenne. 

'* 17. — *' TriariuM trivittjtue. 

*' 18. — Head and thorax Dacoderus atriaticeps. 

" 19. — " '* '* Usvipennia. 

*' 20.— *' '* " dominieenaia. 
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Notes on Bees, with Deseriptions of New Speeles. 

BY CHARLES ROBERTSON. 

Spheeodes stjrgius 9-— Black, shiDinjc, clothed with thin white pubes- 
cence, slightly inclining to fuscous on the vertex and disc of mesothorax : man- 
dibles not dentate, honey-yellow ; flagellum testaceous beneath ; vertex not tu- 
berculate; disc of mesothorax with coarse, moderately close punctures, rugose 
anteriorly, metanotum with semi-circular enclosure having coarse reticulations; 
tegulee testaceous exteriorly; wings hyaline, slightly dusky towards the tip, 
nervures and stigma fuscous; apical joints of tarsi dull testaceous; abdomen 
shining and impunctate at base, becoming more opaque and more punctate on 
apical segments; first and second segments red, with a fuscous patch on the disc 
of each, remaining segments black, more reddish laterally, and with broad, dull 
testaceous, apical margins. Length 5 mm. 

% . — Resembles the 9 ; the antennte darker, not moniliform, third and fourth 
Joints subequal, enclosure of metanotum a little less distinct, tarsi a little paler: 
abdomen with sides of first, second, and sometimes third segments red. Length 
5 mm. 

Hah. — Illinois ; one female, seven male specimens. This species 
closely resembles 8, mandibularia Cr., but may be distinguished by 
its larger size, simple mandibles, more closely punctured mesothorax, 
darker colored abdomen, and darker tarsi. 

Halietas arenatos 9 .—This species closely resembles H. rimilis Sm., and 
probably has been confused with that species. It is distinguished by its form a 
little more robust, its clypeus a little less produced : metathorax broader, shorter, 
rounded posteriorly, instead of being sharply truncate; metanotum more irreg- 
ularly reticulated ; hind spurs with the teeth less obvious ; abdomen not so 
black, a little more punctured, the apical margin more broadly testaceous. 
Length 7 — 9 mm. 

Hab. — Illinois ; thirty-five specimens; I think this is the insect 
identified as H, simills by Cresson in his " Hymenoptera Texana." 
H, similis was so named from its resemblance to H. leucozonius, a 
species with sharply truncate metathorax. 

Halietas sonnlus Sm. 

Prof. J. P^rez, of Bordeaux, France, has sent me specimens of 
this species from Europe, with specimens received by him from 
Canada. He regards them as identical. H, discus Sm. is probably 
this species. The American Entomological Society's collection con- 
tains numerous specimens from New Hampshire. 

Halietas parallelas Say (= H. oeeidentalis Cr.). 

Say describes his species as having the " wings and feet ferrugin- 
ous,'' which is a sufficient characterization of it. Smith, who evi- 
dently never saw Say's species, supposed H. lerouodi Lep. to be the 
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eame. It Is com m on in IllinutB, and there can be no questbii ahuut 
im being the insect fmind by Saj in Indiana. 

HHlivtus lerouxii L«p, (= H. pttralltitu Swj. oec 8»y.j 

Hilliciuti v(Criil«^ni» ? .— Head, ttiom^ and aMomeD above of a luijrorm 
brill iaiiT blue, ^nvmtth and eljinsiijt, clotbad with thin pale pqbesct^nce: fact 
broad, clypeus BHjEhtly producwi. mandibles rufous befure apei, iiiitiMJiiEi^ dull 
testaiceouH beueatb towards tip: mt*onotura mid scntelluni Bt>aredy ivnd finely 
punctured; metathuntx riftmcttid, truuc^t^, the disc witJi lon^tudinal miaed 
lines. WiDjjs b.valine, u*.*rviires (ind stij^m* rusrou*, tt^gulrc^ pieeoue. Legs fn»- 
cousor dull ttst4*remis. hind spur with three or four teeth. Abdonrfen shining, 
aloinfit impuuctate. with very thin whiti^ pubeBci'tuce. I^nfitb B mm, 

% ,— Bteaemblea Thu fenmJu ; fjire rounded, dypeoa abruptly, but uui strongly 
prudueed ; ant^nufe. moderately long, dull t^^staeeouA beneath ; tbe tarfti, and 
M>m^? times tbe k»e<s«, pale testneeons. Length 5—6 mm. 

Hatt. — IlHnoU ; fi>ur male ut id five iemule specimens. It is eaailj 
stf^ttintied from the re»t at our Halktwn by its blue oalor, 

Allg4»t!tllora ftiinilin 9— (^^Gfju, the thorax and ahtlomi^n more guIdtMi, 
clQtUcil jihuvc» with yelluwish piibe.«i^ence; li^brum, middle c^f mnudibks, HagieU 
lom. nc?rvnre«, stigma and togultt^, 1>asi3 stid uptiL of tibtie and tarei. And narrow 
odgc pf atKlnmiual aOKnients t^ataceonst; meaothonix evenly puiu^tur^ lu tb« 
middle, reticnlat4^ ou the aidefi; metathura^ retrained and rounded |>u«tariurlj» 
disc wtth fine luugitudiunl lines not reaching the at\HiX, which is stnpoth and 
nhtniuib;- Wini;^ hyalinf:^* L^F^ iluil testaceoum hind spurs<^rrate friUi ouuif^rous 
fine teeth. Abdomen heneiLth ctull t€istttcc^n». Length 4—6 mm. 

'^ .— Resembles the female; Apex of clypeua. labrnm, mandiblea, except tif« 
and tar^i^ whitish ; anteunie benu^ith and tibiae aluio«C entirely t4^taceutis : fonrih 
ventral ^eg:ment bruKdIy ennirginatfe. Length 5 — iS mm. 

Hfilh — IllitirMaj nint male, uineteeu female sjwcimens. This spe- 
cies is very ch>j*ely allied to ^4. para Say, It difTers in its smaller 
lize, golden color, in the anteuiu'e, tegulae, nenrures, legs, etc., l>eiag 
more extensively testaceous. The m eta thoracic si rite ilo not reach 
the ed^j^e of the truncation » as is comniouly the CJise in A, pitm, Jt 
ree^niblcs A. aurata, m described by Smith, but the di#c of the 
nietathorax ha^ no enclosed space ''surrounded by a sharp curved 
ridge/' 

Aiijfovlilorii labro«ii Say. 

Thi!5 s[Htcie^ h {'ornmou in Illinois. It ha.^ nbundan I. characters 
distinguishing it from A. punt and ^l. aimUU^ one of the mimi ob* 
vious being its mesothorax evenly punctured and not reticulated on 
the sides* as in th*>sespeciez*. The ruale is^ distinguiE^Ehed by the fourth 
ventral segment tiDt beiiig broadly emarginaie as in A. pur a and A. 
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Aagochlora matilda 9 .— Qreen, with blaish and purplish reflections ; 
clypeus produced, sides of face with coarse reticulations, apex of mandibles ru- 
fous, flaj^ellum dull testaceous at tip beneath; mesoscutum and scntellum cov- 
ered with coarse reticulations ; metathorax rounded posteriorly, the disc short, 
shorter than scutellum, hardly longer than post-scutellum, with coarse longitu- 
dinal ridges terminating at a waved salient ridge at the edge of the declivity ; 
wings yellowish hyaline; nervures, stigma and tegula) exteriorly dull testaceous; 
femora green, tibin and tarsi fusco-ferruginous, hind spur serrate with numerous 
fine teeth ; abdomen shining, 'minutely punctured, with thin pale yellowish 
pubescence. Length 7 mm. 

Hab. — Florida ; two specimens taken at Inverness, Citrus Ck)unty. 

Aagochlora austrina 9-'- ^^een, with bluish reiections; clypeus pro- 
duced, mandibles rufous at tip, flagellum towards tip testaceous; face above in- 
sertion of antennflB evenly punctured, mesoscutum anteriorly shining and slightly 
rugose, elsewhere evenly punctured ; metathorax rounded posteriorly, disc about 
as long as postscutellum, finely rugose with irregular longitudinal ridges; wings 
hyaline, slightly dusky towards tips, nervures, stigma and tegulse testaceous; 
femora and tibife exteriorly greenish, tarsi dull ferruginous, hind spur serrate 
with numerous fine teeth; abdomen minutely punctured, clothed with thin 
pale pubescence. Length 6 mm. 

Hob, — Florida ; one specimen, taken in Citrus County. 

All of the species of Augochlora mentioned above agree in having 
the hind spur serrate with numerous fine teeth and form a distinct 
section of the genus. Another section, to which belong A, hiddula 
8m., A. sumptuosa Sm. and A. humeroMs Pttn., is characterized by 
having this spur provided with four or five long teeth. 

Agapostemon nigricornis F. (= Halictua aplendens Lep. = Agaposte- 
fMn KTuginonia Sm.) 

The male can be separated from other males of the genus known 
to me by its robust posterior femora, " femoribus posticis incrassatis,** 
Fab., Ent. Syst. ii, 313. I have eight male and female specimens 
taken in Florida. 

AgapostemOD radiatas Say {Augochlora radiata Sm., B. M. Cat. Hym. 
i, 80 = AgapoHemoH pulehra Sm.). 

It is evident that Smith has referred Say's species to Augochlora 
and redescribed it under Agapostemon. The male of this species is 
smaller than that of A. bicolor, has the hind femora a little more 
robust and the metanotum more rugose. 

Agapostemon tezanns Or. 

This species occurs in Illinois. The male may be distinguished 
from those of the preceding by its white pubescence, and by its 
metanotum with a distinct triangular enclosure. 

TSAN8. AH. ENT. SCO. XX. JUNE. 1893. 
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Agapostemon bicolor 9 .—Head and thorax green, the abdomen black ; 
clypeus produced, black at apex, mandibles at base pale yellow, at tips rufo- 
piceous ; antenne black, flagellum testaceous beneath ; face with confluent punc- 
tures, mesoscutum densely punctured, the punctures becoming confluent ante- 
riorly, metanotum less rugose than in A, radiatua; wings yellow hyaline, ner- 
vures. stigma and tegulse testaceous, the latter with a pale yellow spot in front; 
anterior and middle femora black, anterior and middle knees yellow, elsewhere 
the legs a more or less dull ferruginous; abdomen closely and finely punctured, 
basal margins of all the segments with dense, appressed, pale pubescence, more 
or less interrupted in the middle. Length 10 — 12 mm. 

% .—The male resembles that of A. radiatus, but is distinguished by its larger 
size, slightly more slender femora, its metanotum less rugose. Length 10 — 12 mm. 

Hah, — Illinois; a common species. 

Agapostemon tricolor Lep. 

The description gives the ornaments of the males of either of the 
above the species. An examination of the type would be necessary 
for its determination. The males of the different species are very 
difficult to determine, but they show a metathoracic sculpture like 
that of the females to which they belong. A, nigricomUj however, 
as observed above, can be distinguished by its thickened hind femora. 

Andrena serotina 9.— Black, clothed with thin pale ochraceous pubes- 
cence: clypeus finely roughened, hardly shining, with large, sparse punctures; 
basal process of labrnm subtriangular, broadly truncate at tip; mandibles at 
apex rufous, flagellum beneath dull testaceous; mesonotum finely roughened, 
with sparse, shallow punctures: enclosure of metanotum large, rather coai-sely 
reticulated. Wings fulvo-hyaline; nervures, stigma and spot on tegulee testa- 
ceous. Legs, especially the tarsi, fusco-ferruginous. Abdomen minutely rough- 
ened and finely punctured, apical margins of segments pale testaceous, 2-4 
slightly depressed and bearing interrupted fascise of whitish pubescence; anal 
fimbrife fulvous. Length 7—8 mm. 

%. — Head broader than thorax, clypeus shining, finely and sparsely punctured, 
thinly pubescent, apex strongly produced and widely emarginate at tip ; mandi- 
bles long, decussate, rufous at tip; flagellum testaceous beneath, cheeks strongly 
produced behind the eyes and surrounded by a carinate border, vertex nearly 
carinate; tegulee more testac.eous than in female. Legs dull ferruginous, tarsi 
testaceous. Abdomen fusco-ferruginous, shining, margins of segments pale 
testaceous, but hardly fasciate. Length 7 mm. 

Hah. — Illinois ; six females and three male specimens. The female 
resembles A.fiavo-clypeata 8m. 

Aiidrena scntellaris 9- — Black, pubescence beneath pale ochraceous. 
above inclining to fulvous, especially on the scutellum and post-scutellum, where 
it is dense and bright; clypeus shining and impunctate medially, rather closely 
punctured and thinly pubescent laterally ; basal processoflabrum subtriangular, 
broadly rounded at tip; mandibles rufo-piceous at apex ; antennae black: meso- 
notum minutely roughened, almost impunctate, clothed with thin, pale, fulvous 
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pubescence, the scotellum posteriorly and post-scutellum with rather long, 
bright fulvoqs pubescence; enclosure of metanotum reticulated at base. Wings 
fnsco-byaline; nervures, stigma and tegulee dull testaceous. Legs black, apical 
joints of tarsi ferruginous. Abdomen finely roughened and feebly punctured, 
apical margins of segments narrowly pale testaceous, with thin fasci» of pale 
pubescence, anal fimbria fuscous. Length 8 mm. 

% . — Resembles the female, the pubescence a little paler ; the clypeus yellow, 
with a triangular black spot on each side; basal process of labrum subqnadrate, 
shorter than broad. Length 5 — 7 mm. 

Hab, — Florida ; twenty-six female, eight male specimens. This 
species closely resembles A. flavo-clypeata Sm., but may be distin- 
guished by its darker wings, fulvous pubescence, etc. 



The Phalangida Mecostethi of the Uoited States. 

BY NATHAN BANKS. 

The Mecostethi (Laniatores) have two claws to each of the four 
posterior tarsi, or else a compound claw ; the Plagiostethi (Palpa- 
tores) have one simple claw to the tarsus of each leg. Two families 
of the Mecostethi have been recorded from the United States in the 
following literature: 

Say. — An Account of the Arachnids of the United States, Journ. Acad. Nat. Sci. 

1821 ; Complete Writings, LeConte. 
Tellkampf. — Beschr. ein neu i. d. Mammuth-Hole in Kentucky aufgefund. Gat- 

tung. V. Gliederthieren, Arch. f. Naturgesch. 1844. 
Cope.— On the Wyandotte Cave and its fauna, Am. Nat. 1872. 
Simon.— Opiliones Mecostethi, Ann. Soc. Ent. Belg. 1879. 
Hubbard. — Two days' collecting in the Mammoth Cave, etc.. Am. Ent. 1880. 
Packard. — New Cave Arachnida, Am. Nat. 1884. 
Packard.— The Gave Fauna of North America, etc., Nat. Acad. Sci. 1887 (?) 

The two families may be separated as follows : 

Hind pair of coxce free at apex, spiracles obscure PHALANQODID.iE. 

Hind coxffi wholly united to the venter, spiracles distinct COSMBTID.iE. 

Our species of Ckjsmetidse apparently belong to one genus, which 
has some of the characters of Oynortay and some of Vono7ie8. As 
Cy^noria is the older and best known, I adopt that name for them. 
The eye-tubercle is almost obliterated, with only a few small gran- 
ules, the eyes widely separated, the legs short and tarsus I with five 
joints. The palpi have the second joint short, concave within ; the 
third still shorter, widest at tip; the fourth longer than the others, 
with the sides flattened ; the fifth short, with a long claw. The 
palpi are usually appressed to the face, so as to cover the mandibles. 
The three species known to me are separable as follows : 

TBAN8. AM. ENT. SOC. XX. JUNE, 1893. 
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Tiro ncijte gpines neftT end of dorsal shield *»*».„.*.*....*,.,*.. ....,.p..ornBta. 

Two rounded tnbprelea iusteJi*! of spines** — „.„„*..„.,..-,.,.„*.*.*.**..*,*. .Wwyil, 
Neither spinM nor tnl^rcles .*^ ..biniHeiiliilH. 

Cjnorta arniilM Say. 

Thi^ s])ecies i^ found in the Sfiatheastem part of the United States, 
usually iihcler n^tteii logs, Tlie joung are lighter coloretl, and with 
long, slender palpi* 

Cf norlM ^fijii Simon. 

This wjw deseril>ed as o^rftcUa Say by Woo^i, but is plainfy i\ differ- 
ent 8 pedes* It is nsnally without the white lines on the dorsum that 
are so common m ornata. It ranges somewhat more north ward than 
that species, extending up to Kansas. It is found under and ainoug 
dead le^ives. 

C^liorln blmiii'iilAtK n* sp. Length 4 mm.; width 2J mm.; fetnnr IV 
3.5 turn,— Color: dorsom brownish red, w Kb two Jong* somewhat Innate wbit^ 
»p4itB npjir ihe end of the dorftil shield ; venter red. L(^^ jellowiflh, mArktjd 
With fufttuiiift toward lb«lr tips. Bod;? finely jrrHnnTate. without larpc tubercle* 
or spines ; hind marprns of the posterior ee^icDjents furnished with a row of snian 
tuber«liM. Le^ 4-2^-1 ; femora III and IV cuTYed ; pat«U» and tibia III and 
IVrouieh^ncd. 

A smaller §pecies with shorter legs than the other two. Ban Diego, 
Cah ; given me by Dr. Geo. Marx* 

Tlie Phalangodidfe are represented by four genera : 

Btil one (compound eliiw tu each of tbc fonr poatersor tarei ; palpi not na looe n^ 

the lifwiy, * ».»- .». .,„.„,.Ncleral>fiiitiii* 

Two simple dawa to each posterinr toT«n«, 
Eye-tnberele pointed, nriising from the anterior margin \ pnlpi shorter than the 

bod3'.* .** ***.., * I^itnlees. 

Eye-tuberclti arislPff h-om the middle of the laeph&LotLar&x ; p^lpi as LoD^fta 
Iwdy. 
Second joint of palpi more than three times as loo ff as wide ; \GgR very long. 

Phtiliknfjfadefi, 
3ecmid joint of p»lpi about twke » lotip a« wide; legs mneh short<^r. 

&eot«letiiiin. 
i*tinlaiigocleB Tellk. 
Acanihachtir Liicsks* 
Phrixix Copo. 
This differs from ScotDlemonm having much longer legs and more 
slender palpi. We have twti s^peciea: 

Eyes none, i}o spines on body ; mve form .*>**.*.. ... *..«!««** »■■ ,«.**t***iirninlA, 

Ryes pref^i^nt, spine.*! on hofly, ii on^envorLiiooluitin *«•»*« ^>«><*m- *^i..*..S|li[iii4^ridl. 

P ha Inn gad OH armaUi Tetlk. 
PhriiU hngisif* Cope. 

Mammoth Cave, Kentucky. 
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Phal«n||^odes spinil^ra Pack. 
Southern Florida. 

Scoiolemon Lacas. 

PhalangodeM Simon et Packard (in part). 
Ereboma$ter Cope. 
Ptychotowia Sorer. 

Seotolemon fl«¥e«eens Cope. 

This was described from Wyandotte Cave ; it has since been found 
in caves in Virginia and Kentucky. What I consider as the same 
species occurs under stones on the Virginia shore of the Potomac 
near Washington, D. C This out-of-door form does not differ much 
from cave specimens ; there are three quite large projections near 
the base of the second joint of palpi. All the forms vary in the 
number of tarsal joints. Some cave specimens are blind, and form 
the variety ccecum Pack. ; others from Weyer's Cave are darker and 
spotted, and form the variety weyerensis Pack. 

SITAI^ES Simon. 
This genus is given by Simon to two species from the Isle of Re- 
union ; a form from California seems to belong to the genus, or else 
it will form a new genus closely allied to SUalcea. 

Sitalees ealifornica n. sp. Length 2 mm.-- Color yellow, venter paler, 
legs whitish towards the tips. Body oval, truncated in front, rounded behind ; 
cepbalothoraz about twice as wide as long, the suture separating it from the ab- 
domen obsolete at the sides, the surface finely granulated, with a few larger 
granules near the meson and some on the posterior sides. Eye-tubercle large, 
arising from the anterior margin, about one-half the length of the cepbalothoraz, 
much roughened and finely granulated ; eyes near the base of the tubercle. An- 
terior segments of the abdomen united, finely granulated and with about six 
transverse rows of larger granules or tubercles, somewhat irregular on the ante- 
rior sides, the posterior rows larger than the anterior; beyond are three trans- 
verse scutes or segments, connected by a yellowish membrane ; these have a row 
of tubercles on their posterior margin, and the last scuta also a row on its ante- 
rior margin ; seven finely granulated scutse on the venter. Palpi with the first 
Joint short ; second more than twice as long, with three projections below, rough- 
ened above; third short, gradually enlarged from base to tip, with two projections 
above and one below ; fourth longer than the third, with two large projections 
below and several short ones above; fifth joint shorter and smaller than the 
fourth, about as long as the third, with two projections below, the claw at tip 
long and stout; all the projections tipped with stiff hairs as usual. Legs short, 
finely roughened with many short hairs. 

One specimen has a large spine on the hind trochanter. Southern 
California. 
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Each of the four posterior tarsi has but one claw, wlikrh has ou 
ftfi fides one or two curved projectlous. The palpi are shorter thati 
the body, and the dorsal shield shmvs traces of the bii.?ai alMiomical 
segments. The eye-tubercle i^ rounded, situated near, but iiol quite 
upon, the anterior margin. Otherwise the genus h similar to Sco- 
ioleinoth S* robudm is the type ; two si>ecies are known to me- 

C<fiot re<1, tips of l^^ hl^k...... ........................................... ..,..r<»Ui)Rtii9. 

Ojior brown* tipi of legn yellowkh. ..*.*«* .,,.,,,. ..^.Hbruiiii4;iiii« 

M^lerobtmnn robust it Pat^k. 

Packard fin?t described this under the genua Sc<)toiem€m, after* 
ward referred it to Phahn^odf^. II is iigiire of the palpus on Plate 
Xn (Cave Memoir) is j^Mwrly drawn, thei^ being no third joint 
repre^nleil. The figure in ihe text {C^ave Memoir, p. 48) m pn?h- 
ahly that of a male, the fenmle has the second joint of the palpi less 
gihbose than the (nale. The four posterior ctaws have one large 
jin^jectjon each side. The anterior femora have three or four iittle 
tubercles, tipjietl with a stiff hair. 

It W1I9 described from Utah. \ have it from Cohirado and Wash- 
ington State (Trevor Kincjiid). 

SHerabiinnn Ifrumieus n. ^p. Length 2 mnt.— Color brown, iwter qu 
the cepbalij Ultimo : h^s bmwu, a little darker tliau the Wiy, tbeir tip^ t-eHow; 
fi»lpi ^'bHow: venter bro^ui^b j^eHow. The ijyetubi^rcle \b rQUTii1i5f1 Ii^er«H&wh 
tm, a UttJe closer to tbe anterior innr^n than in thftt spedea. Tbe df^tMim and 
Jega havt? tniiuy liltle tiiberclcBt each tippeil with a ^tiff hair or bfisth^, Tbftst* 
are quite promioeitE on the tlblie and patcHi? of tbe lej^; there aro two af tbc^i* 
tubercles n<^ar tbe base of ftumr I. Tbe palpi nre very abort, not baJftbe Ibu^lli 
of tbe< body^ joint two jb not as enlarjsed aa in tobitaiu^, ationt twice a^ ton^ i^ 
wide, and witb two abort pTojeclJoii* below; join t four 19 barely loiipei tban 
wldfi) ftud bftA ti^Tt prtyections below ; Joint Ave is nfULrlj as Lon^ aa j"ini. two, 
And htm fonr (rr flvo projections below: the elaw i^ nearly one-]]£iira« Jon» as tbe 
joint. The le^ are very sbort : iea I not a« lottf; as tbe body, femur II not aa 
loQg as [he cephalotborax is wide. The four [Hist^^rior claws bave lw4* rurv<}«| 
projections each eido- 

Wa&hingtoii State (Trevor Ktncaid). 
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CATALOGUE OF THE ODOBTATA (DRAGONFLIES) OF 

THE VICINITT OF PHILADELPHIA, WITH 

AN INTRODUCTIOM TO THE STUDY 

OF THIS GROUP OF INSECTS. 

BY PHILIP P. CALVERT, 

Felicn in Biology^ University of PennsylxHinia. 

(Plates II and III). 



Such eminent authorities as the Baron de Selys-Longchamps, Prof. 
Uhler and Mr. McLachlan, have at different times expressed the 
opinion that the number of species of Dragonflies is decreasing, at 
least in well-settled districts. The causes for this decrease are prob- 
ably to be found in the pollution of the waters in which the nymphs 
live, and the filling up of ponds which formerly served as centres of 
propagation. Such being the case — and it is also true of other groups 
of animals — it seems advisable to bring together in permanent form 
such records as exist of the dragonflies of Philadelphia and its neigh- 
borhood, of their times of appearance, and of other biological facts 
concerning them. While such a descriptive catalogue as the present 
would be of greater value if it treated of a larger area, yet too large 
a proportion of the species of the Eastern United States, for instance, 
remain personally unknown to the writer to render such an extension 
advisable. 

The data upon which the present Catalogue is based are— speci- 
mens in the collection of the American Entomological Society, col- 
lected chiefly by Mr. 8. F. Aaron, and in that of the Wagner In- 
stitute of Science by Mr. C. W. Johnson ; those gathered by Dr. 
Henry Skinner and Messrs. C. W. Johnson, Philip Nell and Philip 
Laurent, and generously placed by them at the writer's disposal ; 
while the principal source has been the writer's own observations 
made in Delaware County, Pennsylvania, during the Summers of 
1886-93. For the years 1888-92, a record was made each day for 
each species observed, but other occupations prevented continuous 
daily observations, so that future observers will probably add much 
to the facts here given. 

TBAN8. AM. SNT. SCO. ZX. (19^) 8EPTBMBBS. 1893. 
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The scope of this Catalogue ia Bet forth on page 266. Lo defining 
the major groups and the genera, the endeavor liaa been to so state 
their respective characters as to separate them from all other groups 
of like rank wherever found, and not merely with reference to North 
American formsi. While not m much can be claimed for the specific 
definitions, yet there » ttxj, a similar attempt has been made; these 
throughout have been newly drawn up from specimens, except in 
the few cases noted in the text where such were not available. Only 
selected references to previous descriptions of specie are given, in 
view of the existence of the tjynopwes of Dn Hagea and Mr. Banks. 
The clase^ifi cation of the CabpteryginPD, Agrioniuie, Gomphlmie and 
Cordulime follows very nearly, although often in reverse order, the 
latest published views of Baron de Selys, and of the Ae^chniupa, 
those of Dn Karecli, while a new arrangement of the Libelluhn^ 
ha^ been employed. 

The distribution of each species is given in full, and the informa- 
tion on this subject will, in many cases, Ije found to greatly exceed 
that already published. That it has been possible to do this is owing 
to the labors of coUectoi^ who have submitted their spectmens lo the 
writer for examination, and whose results have not, save in two or 
three cases, been published. Such are the collections made by Miss 
Maltie Wads worth, at Man Chester » Me. ; Mi-s. A. T. Siosson, at Fran- 
conia, N, H,, and in Florida ; Miss A. M. Sharp, in Tama Co., Icjwa ; 
by Messrs. J. P. Moore, at York Harbtir, Me,, Lake St. Regis, N. Y,, 
and with D. J. Bullock, in the Bahamas j Prof. F. L. Hars^ey, 
at Orono, Me. ; W. Sheraton, Picton, N. 8. ; P. C. Truman and K 
8. Cheney, S. Dakota; Prof E. T. Owen, Dane Co., Wis,; J. F. 
Schafer, Mt. Pulaski, III. ; F. S. Jones, Chincoteague and Assateagut 
Is., Va. ; E. V. Beales, Denver, Col. ; G. I>. W, Williamson, DohWs 
Ferry, N. Y. ; C. C. Adams, Bloomington, III. j A. L. Babcock, 
Sherborn, Mass. ; T. D, A, Cockerel b Las Cruces. N, Mex. ; A* 
Davidson, M.D., Los Angeles, Calif.; W. D. Kiehardsun, Freder- 
icksburg, Va. ; H. L. Walker, Belvidere, III. ; G. Miller, Yt>rk, Pa.; 
Prof, O. B. Johnson, Seattle, Wash. ; F. H. Hilln»au, Reno, Nev. ; 
W* J* Fox, Janmiea ; R F, Hitehings, Worcester, Masis. ; C W. 
Johnson, Dover, N. J., iind Great Wicomico River, Va. ; MichigRQ 
and Colorado Agricultural Colleges ^ and by the writer in the While 
Mta., N. H., Saratoga, N. Y., and Sea Isle, N. J, 

From time Ux time the writer has been requested to name such 
booka as would serve as introductions to the study of thid group of 
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insects. It has not been possible to answer such questions satisfac- 
torily, owing to the lack of any work, in English at least, which 
treated of the structure and development of the Odonata, save in a 
brief and general way. Part I of the present paper is intended to 
supply this deficiency, and, by mentioning those topics on which 
present knowledge is insufficient or wanting, to suggest subjects for 
investigation. It has been taken for granted that those who will use 
it are already acquainted with the structure of insects in general and 
the technical terms used in connection therewith, to at least the ex^ 
tent contained in the introductory chapters of Comstock, or of Pack- 
ard, or in the papers on " Elementary Entomology" contributed by 
the writer to Entomological News from May, 1890, to April, 1891 ; 
and in treating of the embryonic development a knowledge of the 
elementary facts of embryology is presumed. While free use has 
been made of the existing literature in its preparation, by far the 
larger portion of Part I is based on personal dissections, and some 
details are introduced which are believed to be new, e. g. the descrip- 
tions of the cephalic muscles (pp. 171-2), main trachese (p. 179), 
development of the skeleton of the nymph (pp. 195-8), and the view 
of the phylogeny of the subfamilies (pp. 211-214). 

The writer is indebted to his brother, Mr. Frederic B. Calvert, for 
the table on page 208. As stated in the text, this table is based on 
Mr. Kirby's Catalogue, but it is highly probable that many of the 
species contained therein will hereafter prove to be mere varieties, so 
that the figures in the table rather overstate the facts. 

Valuable aid has been rendered by Mr. Chas. W. Johnson in sup- 
plying specimens and dates ; by Dr. G. H. Horn, in comparing speci- 
mens of Diplax with the types in the Museum of Comparative Zo- 
ology at Cambridge, Mass. ; by Mr. Samuel Henshaw, in a similar 
way for Aeachna clepsydra and LiheUula exusta in the same museum ; 
while Mr. H. P. Moore opportunely presented the nymph of Calop- 
ieryx maeukUa (afterwards raised to an imago) figured in part on 
Plate II, fig. 8. 

Fig. 2 is after Wakh, figs. 33 and 34 are copied from Korschelt 
and Heider's Lehrbuch ; all the others are original. 

Biological School, 
University of Pa., 
Philadelphia, Sept. 19, 1893. 
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IP^K/O? I. 



A GENERAL ACCOUNT OF THE ODONATA. 



Names and Definition. 

The insects technically known as the Odonata have received the 
popular English names of Dragonflies, Darning-needles, Bad-man's- 
needles, Devil's darning-needles, Snake doctors, Mosquito hawks and 
Horse-stingers. Some of these names testify to that widespread, but 
quite unfounded belief in the harmfulness of these creatures to man, 
which is by no means yet extinct. 

Philip Andreas Nemnich, in his AUgemeines Polyglotten-Lezicon der Natar- 
geschichte, article Libellala, has brought together many popular names of the 
dragonfly in various languages, especially from the German. A selection is 
added : German, WoMsemympfCy Wa$8erjungfer (water maiden) ; French, demoi- 
$dle; Spanish, Nadadora; Portugese, Mo8ca que da grandes picadas (fly with the 
great stings) ; Italian. CevettotiBj Saetta (arrow) ; Dutch, Juffer, Seherpstekendevlieg 
(sbarp-sticking-fly) (McLachlan) ; Danish, Ouldsmed ; Swedish, TrolUlnnda. 

In the classification of Linnaeus, the dragonflies appear as the 
genus LiheUula of the order Neuroptera. Fabricius was the first to 
apply to them the name Odonata^ (Ent. Syst. ii, p. vi, 373, 1793), 
to designate his fifth * Classis' of the Insecta. Subsequent writers 
have variously regarded the group as a family or as a suborder, 
either of the Neuroptera or of the Pseudoneuroptera, retaining the 
Fabrician name. Still other, and for the most part later authors 
regard the Odonata as an order of the Ametabolous, Hemimetabo- 
lous or Homomorphous series of Insects, 

The zoological characters of the Odonata are : 

Insects with an incomplete metamorphosis. Alimentary canal 
without caeca. Seven pairs of abdominal ganglia. Malpighian 
tubules numerous (50-70). 

Imago. — Head of conspicuous size, its prothoracic articulation 
very mobile ; antennse short, awl-like (subulate) ; eyes large ; three 
ocelli ; biting mouth-parts, labium proportionately large. Prothorax 

• Greek 'O^ov*, iAovT9% (qdoiis, odoutos), a tooth, referring presumably to the 
toothed mandibles. 

TSAN8. AM. ENT. 80C. XX. (20) JULY, 1893. 
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much smaller than the other two thoracic segments, which are closely 
united to each other ; tarsi of three joints ; wings large, flat, mem- 
branous, many-veined, of nearly equal length, furnished with an 
opaque pterostigma on the front margin near the apex. Abdomen 
of ten distinct and one anal segment, terminated with a pair of un- 
jointed, dorsal appendages. Males with the external opening of the 
testes on the ventral surface of the ninth abdominal segment, penis 
and accessory genital organs on the ventral surface of the second 
segment, and one or two terminal, inferior, abdominal appendages. 
Females with the vulva at the ventral apex of the eighth abdominal 
segment, no inferior, terminal abdominal appendages. 

Nymph (i.e. the form from egg to imago) aquatic ; labium (mask) 
of large size, protractile, and functioning as a seizing organ. Res- 
piration by tracheal gills. 

The divisions here recognized are : 
Order ODONATA. 

Suborder Zygoptera. 
Family Agrionidse. 

Subfamily Calopteryginse. 
Subfamily Agrioninse. 
Suborder Anisoptera. 
Family Aeschnidse. 

Subfamily Gromphinae. 
Subfamily Cordulegasterinse. 
Subfamily Aeschninse. 
Family Libellulidfie. 

Subfamily Cordulin». 
Subfamily Libellulinse. 
They are defined in Part II. 

1. Structure of the Imaqo. 

THB skeleton. 

The most prominent external features of the Odonata are the large 
size of the head and its distinctness from the rest of the body, the 
compact thorax bearing the powerful and many-veined wings, and 
the length and slenderness of the abdomen. 

Of the head (Pi- II, fig- H), by far the most conspicuous parts 
are the eyes. Even in those forms (Agrionidae) in which they oc- 
cupy the relatively smallest area of the head, their proportionate 
size is only occasionally equaled in other groups of animals. In all 
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the Odonate groups, the eyes occupy the lateral parts of the head, 
being mainly restricted to that region in the Agrionidfie, and there 
the head is transversely elongated ; reaching farther towards the 
inid-dorsal line in the Gomphinse, meeting at a single point on the 
top of the head in the Cordulegasterinse ; finally, in the Libellulid>e 
and the Aeschninse being connected for at least some little distance, 
and here the head is globose. It is in various genera of the Aesch- 
ninse that their connection is proportionally greatest, and the eyes 
themselves relatively largest, and these same genera include those 
species whose flight is most powerful. 

The facets are hexagonal in shape, and where the eyes meet dorsally, those 
of the npper sarfoce are larger than those of the lower. In such cases a gradual 
transition in sise from one to the other exists, but in many LibellnlincB the facets 
of about the npper third of each eye are distinctly marked off in size from the 
lower ones, the line of separation being nearly horisontal. Below this line a 
gradnal difference in sise downwards is found. In life the color of the eyes is 
darker above and becomes paler below. 

The ejAcranium occupies a very large part of the area of the head. 
In the Agrionidse, it completely separates the eyes from each other, 
but is itself divided into right and left halves except at the vertex, 
frons, and for a short distance above the posterior foramen. This 
division is made — beginning at the frons and proceeding forwards, 
downwards, backwards and upwards — by the clypeus, labrum, mouth 
parts, gula, posterior foramen and occiput. The occiput, however, 
although distinct in the Anisoptera, appears to be so completely 
fused with the epicranium in the Zygoptera that no sutures are 
visible. 

Names have been applied to different parts of the epicranium. 
The most dorsal portion, and especially the region of the ocelli, is 
the vertex. Between the vertex and the clypeus is the from ; the 
place of insertion of the antennse may be considered to mark its 
posterior boundary. Since each eye is encircled by epicranium, that 
portion lying between the eye and the clypeus and mouth-parts is 
the gena. Lastly, the hindermost part of the head is simply referred 
to as the rear of the heady or the rear of the eyes ; the right and left 
halves of this part unite with each other above the posterior foramen 
and below the occiput, but the uniting suture is usually obliterated. 
On either side of the posterior foramen is a groove in which glides 
a tubercle of the prothorax to furnish the articulation of head and 
thorax. 

TSAKB. AM. ENT. 80C. XX. JULY, 1893. 
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The preceding description of the parts of the epicranium applies 
to the Agrionidae and the Gomphinse, except that in the latter the 
occiput is separated by distinct sutures in front and on either side, 
but behind it fuses with the epicranium. In the remaining groups, 
where the eyes meet in a greater or less extent on the top of the 
head, the area of the epicranium is much reduced. Little remains 
of the vertex, except that part included between the ocelli, which is 
elevated and oflen characteristically shaped in different genera ; it 
is the frontal vesicle of some authors. The gense are almost entirely 
obliterated. The frons is bent on itself at an obtuse angle so that 
two surfaces may be distinguished, one horizontal (superior surface), 
the other more or less vertical (anterior surface). Behind the eyes 
the epicranium continues to occupy a considerable area. 

The ocelli are three in number, placed upon the vertex in the form 
of an isosceles triangle with its apex directed forwards. The ante- 
rior ocellus is the largest of the three. 

The occiput is situated at the upper, median, posterior portion of 
the head from the vertex backwards and downwards to a short dis- 
tance above the posterior foramen, which latter it does not reach. 
As already mentioned, it is entirely fused with the epicranium in 
the Zygoptera, but is more or less distinct in the Anisoptera. It 
presents two more or less distinct surfaces, one dorsal, the other pos- 
terior ; where these are sharply separated, as in the Gomphinae, the 
separating margin (referred to as ** hind margin," or simply ** mar- 
gin'*) frequently offers specific characters. 

The gula is membranous and extends from the posterior foramen 
to the submentum. 

The clypeus {epistoma) is wider than high. A division into ante- 
{infra-) and poatr (supra-) clypeus exists, the former having received 
the special name of rhinariumy the latter that of nasiis; they form 
an obtuse angle with each other in the Zygoptera, but lie more nearly 
in the same plane in the Anisoptera. 

The lahrum is of moderate size, elongated horizontally, its basal 
margin nearly straight, its free edge rounded. 

The antennce are quite short, bristle-like, and are inserted on the 
epicranium between frons and vertex. Each consists of at least four 
joints, of which the basal is usually thickest and shortest. The re- 
maining joints successively decrease in thickness, their comparative 
length varies in different genera. 
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The mandibles are moderate in size, but strong, and toothed on the 
inner (opposed) surface. The apex ends as a sharp point, on both 
anterior and posterior sides of which is an acute tooth. Separated 
by an interval from this apical group of teeth, is a toothed basal 
portion, suggesting, as Rambur remarked, a molar. In surface view, 
this is a Z-shaped ridge. If the top of the Z be considered to be 
that lying nearer the apex of the mandible, then the upper angle of 
the Z lies next the anterior surface of the mandible, that is, the Z 
looks backwards. At each of the two angles, and at each of the 
two free ends of the Z, the ridge is elevated into an acute tubercle. 

I'he stem of the fird maxilla is composed of two joints of which 
the basal is the cardo, the distal, about twice as long, is the stipes. 
Articulated to the distal end of the stipes are two separate pieces, 
each consisting of a single joint. The outer is much the slenderer, 
of simple form, clothed with hairs, is curved inwards and backwards, 
and ends in a fairly acute apex; it is the maxillary palpiLS, The 
inner piece is flattened from behind forwards ; its inner edge bears 
six long spines and some long hairs ; it corresponds to the galea and 
lacinia (outer and inner lobes of the maxilla) fused together (Ger- 
staecker 2*). 

Various views have been held as to the composition of the labium 
or second maxillx. It will be sufficient to mention only two here. 
An examination of PL II, fig. 7, will be necessary to properly un- 
derstand the text. 

By Bambar (33), and in the earlier writings of Hagen, the median portion of 
the labiam (mZ, fig. 7) was regarded is representing the inner and outer lobes 
of the labium, that is a fusion of the glossse and paraglossse, while each lateral 
portion [U) was held to be merely the labial palp. 

Qerstaecker (2) holds that ml is a fusion of merely the inner lobes (glossse), 
while U is composed of a union of an outer lobe (paraglossa) and a labial palp. 
Graber (Die Insekten I, p. 130, fig. 186) accepts Gerstaecker's view, but piece «, 
which Gerstaecker calls the squama^ he regards as half of the mentum ; hence m, 
the ** mittelstuck" of Gerstaecker, or subgloaBay has come to lie between the right 
and left halves of the mentum. 

For the sake of convenience, de Selys* usage will be followed here, 
and the middle portion, ml, be designated as the Tnedian lobe, and 
each lateral part, U^ as the lateral lobe. The median lobe is bifid at 
its extremity in the Agrionid«e, some Goraphinse, and the Cordule- 
gasterinse ; it is entire in the other groups, in the Aeschninae a me- 

* These figures after authors' names refer to papers named in the bibliography 
with which Part I concludes. 

TSANS. AM. ENT. 80C. XX. JULY, 1893. 
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diaD impressed line recalling the primitively bifid condition. The 
form of the lateral lobes varies in the different groups, and is pro- 
portionally largest in the Libellulidse. The terminal joint {tp) of 
the lateral lobe of the Agrionidse, in either of the above views, is 
the terminal joint of the labial palp ; it is also present in the Aesch- 
nidse, but is wanting in the Libellulidse. 

A hypopharynx is present as a median organ of moderate size, 
hairy, and broader at its free end. 

Endoskeletan of the head. Near the centre of the hind surface of 
the head is a foramen — the posterior cephalic — ^by which the cavities 
of head and thorax communicate. The foramen is divided by a 
transverse chitinous rod (a) into an upper and a lower half. Through 
the upper division passes the alimentary canal, vessels, tracheae, etc., 
through the lower the ventral nerve cord. From either end of this 
rod (a), where it joins the margins of the posterior foramen, another 
chitinous rod (6) extends forwards and upwards inside the skull to 
the roof of the head, where frons and vertex meet. Near its lower 
extremity, rod (6) is connected with a chitinous shelf (c) which sepa- 
rates the cavity of the frons above from that of the clypeus below. 
A foramen, whose plane slants from behind downwards and for- 
wards, is thus formed in the centre of the head ; its margins are rod 
(a) behind, rod (6) on either side, and shelf (c) in front. Through 
this foramen the alimentary canal passes downwards to the mouth, 
and in so doing, is surrounded by the circumoesophageal nerve-ring. 
In those groups where the eyes do not meet on the top of the head, 
the epicranial cavity extends backwards between the right and left 
orbital cavities, being separated from them by membrane. Where 
the eyes meet dorsally, the cavity of the epicranium is confined to 
the front of the head and is made up for the most part by the frons, 
whose cavity is shut off from those of the orbits by a membrane 
stretched from one side of the frons to the other and strengthened 
by the two rods (b), and the orbital cavities lie side by side, although 
separated by an incomplete, superior, chitinous partition. 

Of the three segments of the thorax (PI. II, ^g* 13) the prothorax 
is much the smallest and least specialized, and is much less inti- 
mately related to the mesothorax than the latter is to the metathorax. 
Its dorsum is transversely divided into three successive areas, called 
by Rarabur, the anterior, median and posterior lobes. The median 
lobe is usually the largest, and is marked by a longitudinal impres- 
sion ; the front and hind lobes are usually not impressed. The shape 
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of the hind lobe varies in different species and sexes of the Agrioninse, 
and in different genera of the Libellulinse. The pleura are quite 
distinct and consist of two or three sclerites. At its anterior edge 
each pleuron bears a rounded tubercle which slides in a groove on 
the side of the posterior cephalic foramen. The sternum is of mod- 
erate size ; the first coxae are placed near its hind end. Internally, 
on the floor of the prothorax are two chitinous projections, between 
which the nerve-cord runs ; these, as well as some dorsal, downwardly- 
directed processes, also serve for muscular attachments. 

The remainder of the thorax is characterized by its general ob- 
liquity and the close union of meso- and metathorax. The obliquity 
is due to the great development of the mesepistema which meet each 
other on the mid-dorsal line, in front of the tergal sclerites of the 
same segment.* In consequence, the words " dorsum" and " tergum" 
applied to the thorax have very different meanings. " Dorsum of 
the thorax,'' as used by descriptive writers on the Odonata, and as 
used in this paper, includes the mesepisterna and the meso- and meta- 
thoracic terga, that is, all those sclerites which make up the back 
of the thorax. So, also, " sides of the thorax' ' is equivalent to the 
pleura of meso- and metathorax, less the mesepisterna. The terga 
of these two segments taken together are often referred to as the inter- 
alar space. Each tergum is made up of scutum, scutellum and post- 
scutellum, in the AgrionidsB at least, while the prsescutum is absent, 
or at least not externally visible, in the view of Packard (1). 

The suture at which the two mesepisterna meet on the dorsum is 
usually raised into a ridge, the mid-doraal thoracic carina (arete m^so- 
thoracique, Rambur). Each mesepistemum terminates on its outer 
side at the humeral sviure, present in all Odonata, running from 
beneath the base of the front wing to the hind edge of the second 
coxa. A short distance above the second coxa, a transverse suture 
runs to the anterior opening of the mesothorax, so that a sclerite is 
formed between the anterior mesothoracic opening on the inside, the 
humeral suture on the outside, the second coxa below and the trans- 
verse suture above — known as the mesinfraepisternum. 

It is apparently only in the Calopteryginse that the suture sepa- 
rating meso- and metathorax is complete on the sides of the thorax. 

« Such 18 Packard's (1) view. Walsh (Proc. Ent. Soc. Phila. II, p. 217, 1863) 
previoasly advanced the same opinion. Braaer, however, holds (Verhd. k. k. 
zool.-bot. Geaell. Wien xci, p. 355, 1885), this dorsal part to be mesothoracic 
prescotnm. See the discussion in the text, post 

TBANS. AM. BNT. SOC. XX. JULY, 1893. 
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In the members of that subfamily, in front of the metastigma, a 
suture is to be seen a short distance behind the humeral suture, 
starting, likewise, from beneath the base of the front wing, and 
meeting the humeral suture behind the second coxa. This suture 
is the first lateral suture of Rambur, and the space between it and 
the humeral suture is the mesepimeron. Following and parallel to 
the first lat^al suture in the Calopteryginse is the second lateral 
suture, from beneath the base of the hind wing to the rear of the 
third coxa. From near its lower extremity a short curved suture 
passes to the front of the third coxae, so that a meiinfraepisiemum is 
formed, corresponding in position to that of the mesothorax. The 
space between the first and second lateral sutures is the metepistemum. 
Behind the second lateral suture the metepimeron extends ventral- 
wards to the sternum, with which it is apparently fused in front, but 
from which it is separated for the most part by the longitudinal 
laterO'Ventral metathoraeic carina. 

The mid-dorsal thoracic carina and the first lateral suture thus 
correspond, and so also the humeral and second lateral sutures. 

In some Calopteryginse (e. g. Rhinocypha), and in the other sub- 
families, the greater part of the first lateral suture is obliterated, 
only the lower part up to about the level of the metastigma, and 
sometimes the upper extremity (e. g. Lestes), remaining. Thus 
mesepimeron and metepisternum form a single piece. 

The interpretation of the thoracic pleura here fdven, which is essentially that 
of Packard (1), as against those of Brauer and Walsh, seems justified by the 
metameric arrangement of the wing muscles. Braner (Z. c.) holds that what are 
above regarded as the mesepisterna are really the prescutum of the mesothorax. 
An examination of the wing muscles (see the description, past, and PI. II, figs. 
12, 13), will show that both as regards its relation to the other pleural sclerites, 
and to the position and origin of the muscles of the front wing, the mesepister- 
num is the homologne of what is above termed the metepisternum.* Walsh, 
however (Proc. £nt. Soc. Phila., II, pp. 269, 270), regarded the division between 
Yneso- and metathoraz as marked by the second lateral suture, while the first 
lateral suture he termed ** false," or ** supernumerary." To this it may be replied 
that the position of the first lateral suture corresponds to the line of separation 
between the muscles of front and hind wings, the arrangement of which mus- 
cles is so clearly metameric (fig. 12, being that of an AetcKna^ cannot show the 
first lateral suture as it is obliterated). 

The mesostemum is relatively small, and lies between and in front 
of the second coxae. The metasiernum is probably all that area 

* Compare also the development of the mesepisterna, po%i. 



Digitized by 



Google 



NORTH AMERICAN ODONATA. 161 

lying between the right and left latero-ventral metathoracic carinse, 
and extending from the first abdominal sternum to between the third 

COXSB. 

Internally, at each of the sutures separating the pleural sclerites, 
is a chitinous ridge (apodeme)^ resulting from an infolding of the 
integument, to serve for muscular attachment. A development of 
apodemic processes and the fusion thereof, forms, on the floor of the 
mesothorax and of the anterior part of the metathorax, a tunnel 
{neural canal) for the ventral nerve-cord. 

The pattern of the external coloring of the thorax conforms in 
the main to the pleural sutures, and by reference to those sutures, 
the precise location of stripes may be indicated. Thus, very fre- 
quently a stripe covers the humeral sirture, and is consequently re- 
ferred to as a "humeral stripe;'* an "ante-humeral stripe" is ap- 
proximately parallel to, but to the inner (mid-dorsal) side of the 
humeral suture. 

Two pairs of spiracles, or stigmata, exist in the thorax. The 
mesostigmata are situated on the lower part of each mesepisternum, 
close to and somewhat above the margins of the anterior mesotho- 
racic opening ; they are often partly concealed by the overhanging 
of the prothorax. The metasligmata lie, one in the lower part of each 
metepisternum, and are very distinct in all the Odonata. 

The legs do not present any wide range of variation. Their length 
successively increases from the first to the third. The second and 
third are placed closer together than are the first and the second. 
If the legs be extended in the position natural to the insect when at 
rest, four faces may be distinguished in the limb — viz. : superior, in- 
ferior, anterior and posterior. The terms exterior and interior, as 
applied by some authors, correspond to the superior and inferior 
faces, respectively. The coxa is fairly robust and short. The tro- 
chanter is longer, constricted near the middle so as to frequently 
present the appearance of a suture, and its articulation with the 
femur is oblique. While usually smooth, the trochanter may become 
spinous (Oomphus), The femur and the tibia constitute by far the 
greater part of the leg. The fprmer is the stouter and usually the 
shorter. Both are characterized by the possession of two principal 
longitudinal rows of downwardly directed, divergent spines, of which 
one divides the anterior face from the inferior, the other the posterior 
face from the inferior. The relative size of these spines may be 
nearly the sanae on femur and tibia (Calopteryx), or those cm the 
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tibia may be much longer (Aeschna, Libellula), When the spines 
of both tibial rows are fairly similar in shape, those of the anterior 
row may be more numerous on the first legs and less numerous on 
the second and third {Calopieryx, Lestes, Libellvla)^ or more numer- 
ous on the first and third and of equal number on the second legs 
(females of Corduleg aster). On the other hand the spines of the 
anterior row may be replaced by knobs on the second and third tibise 
(most males of Cordulegaster), or on all the tibiae (males of Cordule- 
gaster diadatops). The number of tibial spines, and the relation 
existing between their length and the intervals separating them, have 
yielded generic characters in the Agrioninse and Libellulinae. When 
the femoral spines are shorter than those of the tibia, each of the 
two primary rows may become a double or a triple row (Cordule- 
(faster). Moreover, superior longitudinal rows of spines may be 
developed on the femur {Aeschna), or on the tibia i^Oompkm), The 
iarms consists of three joints, increasing in length distally in all 
living Odonata ; the fossil Calopterygine Tarsophlebia has the basal 
joint as long as the second and third joints together. Each joint 
bears two rows of spines, continuations of those on the tibia. The 
terminal joint bears a pair of acute, divergent, tarsal nails, each of 
which has usually an acute tooth on the lower side ; the position of 
this tooth varies in different groups. A minute process occurs be- 
tween the two nails at their bases. 

After remarking the apparently disproportionate size of the legs 
in an insect which uses them so little for locomotion, McLachlan 
suggests that " the greatest service all the legs render is possibly in 
enabling the creature to rest lightly so that it can quit a position of 
repose in chase of passing prey in the quickest possible manner." 
(Encyc. Brit. 9th ed. art. Dragonfly). The first pair of legs are 
usually employed to hold the food as it is devoured. 

The wing8 are prolongations of the integument of the meso- and 
metathorax between the tergum and pleuron. Of the two laminae 
of which they are formed, the upper is tergal, the lower pleural. 
The wings are large, membranous and many-veined. The front 
wings are usually about one millimetre longer than the hind wings ; 
the latter are of equal width with the former at the base, in the 
Zygoptera, but distinctly wider in the Anisoptera. The arrangement 
of the veins offers many characters for classification, as well as af- 
fording a means for exactly locating wing-markings. Inasmuch as 
the homologies of the veins in different orders of Insects have not 
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yet been established, the nomenclature here used will be that of de 
Selys and Hagen. 

At the base of each wing are ^ve large longitudinal veins, whose 
names, beginning at the front margin, a.re* casta, subcosta, median, 
mbmedian and post-costa. At the basal extremity of the costa is a 
thickening, the anterior axillary callusy and a similar j3o«(mor axillary 
callus lies at the base of the median and submedian veins. The 
structure of the base of the wing and of the adjoining thoracic region 
has been described and figured by Lendenfeld (4) with a minuteness 
of detail into which it is not necessary to enter here. 

The costa coincides with the front margin of the wings from base 
to apex ; at a varying distance from the base it curves in and then 
out again forming a wide, but distinct angle. At this })oint a short, 
thick cross- vein exists — the nodus. Parallel to the costa and next 
below it is the subcosta, running from the base, but stopping at the 
nodus, except in a few exotic forms. Below thef subcosta and parallel 
to it is the median vein, the third of those which start from the base 
of the wing ; upon reaching the nodus, it bends upwards towards 
the costa, next below which it continues to the apex of the wing. 
Between the median and submedian veins, at the extreme base of 
the wing is the basilar space (upper basal cell of Kirby), usually not 
crossed by veins, and whose apical boundary is a straight or broken 
cross-vein, the arculus. From the apical side of the arculus, two 
longitudinal veins arise, the upper and lower sectors of the arculus. 
The space between the submedian and post-costal veins is the median 
spajce (Jmoer basal cell, Kirby), and the area between post-costa and 
the hind margin of the wing is the post-costal space. 

Thus far the description given will apply to all the Odonata. For 
the further arrangement of the veins, it will be necessary to refer to 
certain groups separately. If the wing of any North American 
Odonate, other than a Calopterygine, be examined, it will be seen 
that the median vein does not give rise to any longitudinal veins, 
but that four conspicuous longitudinal veins are given off, directly 
or indirectly, from the upper sector of the arculus. These four 
veins are from above downwards — 1. the principal sector, imme- 
diately below and parallel to the median vein ; 2. the nodal nectar, 
which parts from the principal at or near the nodus; 3. the subnodal 
sector, parting from the principal some distance on the basal side of 
the origin of the nodal ; 4. the median sector (to be carefully distin- 
guished from the median vein), whose point of separation from the 
principal lies on the basal side of that of the subnodal. 

TRANS. AM. BNT. SOC. XX. JULY, 1693. 
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If the distribution of these veins be now compared with that of 
such a Calopterygine as Calopteryx or Hetasrina, it will be seen that 
the principal and subnodal sectors apparently arise from the median 
vein, but a closer examination will show that the principal sector 
here also arises from the upper sector of the arculus by a short vein 
which runs from the upper sector (at a short distance from the ar- 
culus) obliquely upwards and outwards to the median vein, thence 
alongside of, and in contact with it, then again separating and con- 
tinuing on its course as already described for the other groups. The 
subnodal sector parts from it in the region of its contact with the 
median vein, while the nodal sector is unchanged. This arrangement 
of the principal sector does not prevail among all Calopteryginae ; 
in many exotic genera the positions of principal and subnodal sec- 
tors is as described for the order in general, and even some individ- 
uals of Calopteryx show a complete separation between principal 
sector and median vein. 

De Sel j8 and Hagen have considered the principal vein to extend from the 
arcnlus to the apex of the wing, but for the sake of convenience, it is here pro- 
posed to regard the principal sector as beginning at the point of its separation 
from the median sector, and to designate the vein from the arculus to that point 
of separation, as the upper sector of the arculus. 

The lower sector of the arculus is quite constant in position, and 
runs behind and fairly parallel to the median sector. It is also 
termed, or at least as much as lies beyond certain areas hereafter 
described as the quadrilateral or the triangle, — the short sector. 

The quodrilateral is a space on the wings of the Zygoptera, bounded 
by the lower sector of the arculus, the submedian vein, a cross-vein 
between these two, and the lower part of the arculus. It may or 
may not be cross-veined, but in the former case, the cross-vein which 
forms its outer (distal) boundary is thicker than any of the veins 
within. Beyond the quadrilateral, the submedian vein is prolonged 
as the first or upper sector of the triangle. The post-costa extends 
outwards below and parallel to the submedian as far as the outer 
side of the quadrilateral ; its prolongation is the second or laver 
sector of the triangle. 

In the Agrioninse, Baron de Selys has considered the lower sector of the tri- 
Hugle iu some genera as ''arising in front of the basal post-costal nervure (see 
fig. 1)." It would seem more correct, judging from a comparison with the Oalop- 
teryginse. to say " the post-costal vein separating from the hind margin iu front 
of." etc. 
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In the Auisoptera, an area will be seen occupying nearly the same 
position as the quadrilateral in the Zygoptera. This is the hyper- 
trigonal^ or suprairiangvlar ^pacey for the reason that it is immediately 
above a distinctly triangular area, the triangle, discddal triangle, or 
cardinal cell. Lying on the basal side of the triangle is frequently 
another triangular area, the internal triangle or mbtriaaigular space. 
The sectors of the triangle arise from or near the lower angle of the 
triangle ; on the outer side of this last between the short sector and 
the upper sector of the triangle is a varying number of rows of 
cells — the post-triangular cells or discoidal areolets. 

Between the two families of the Anisoptera a difference exists in 
the triangle of the front wings. In most Aeschnidse the triangles 
of front and hind wings are similar in size and shape. In the Li- 
bellulidffi the triangle of the hind wings remains similar to that of 
the AeschnidsB with its longer axis parallel to the long axis of the 
wing, but in the front wings it is elongated from above downwards, 
so that its long axb is at right angles, or nearly so, to the long axis 
of the wing. 

The lower bouDdary of the sopratriangalar space is formed by a vein broken 
into two parts at the point whence the inner (basal) side of the triangle diverges. 
Walsh (Proc Ent. Soc. Phila. II, p. 208) held that of these two parts, the basal 
one corresponds to the lower side of the qaadrilateral of the Zygoptera, the distal 
part to the outer side of the quadrilateral, and that the supratriangle and quad- 
rilateral are homologous. Consequently the outer side of the triangle would be 
the homologue of a cross-vein between the short sector and the tlrst of the 
triangle in the Zygoptera; the upperside of the internal triangle would be the 
correspondent of the downward prolongation of the apical side of the quadri- 
lateral, while that side of the internal triangle nearest the anal angle would be 
a portion of the second sector of the triangle of the Zygoptera. 

On the other hand De Selys had earlier stated (Mon. Calopt. p. 279, 1854) that 
the quadrilateral corresponds to the triangle and supra-triangle taken together, 
and that the distal part of the lower boundary of the supra triangle is a "supe- 
rior branch of the submedian vein" which is wanting among the Zygoptera. 
From this view it would follow that the outer side of the triangle is homologous 
with the apical (outer) side of the quadrilateral, the inner side of the triangle 
is a part of the lower side of the quadrilateral, and in either view, is a prolon- 
gation of the submedian vein and continued by the upper sector of the triangle ; 
finally, the side of the internal triangle nearest the anal angle is a part of the 
post-costal vein. 

The difference between these two views depends upon the homology recog- 
nized for the " upper branch of the submedian vein." The view of De Selys is 
here adopted for the two following reasons : 

1. The apical side of the quadrilateral is a convex vein, a condition satisfied 
by the outer side of the triangle, but not by the ** upper branch of the subme- 
dian vein." 

TRANS. AM. BMT. SOC. XX. JULY, 1893. 
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2. The wiDgs of the fossil Gomphine genua StenopMebiaf as tbey are figared bj 
Uagen (PaleoDtographica, X, taf. ziii, figs. 4, 5, 6; XV. taf. xi. fig. 2, taf. xiii, 
fig. 1) strongly favor such a homology. 

The ** upper branch of the submedian vein" perhaps arose as a quadrilateral 
cross-vein which became more and more oblique until it formed the upper side 
of the triangle, while at the same time the apical (outer) side of the quadrilateral 
increased in length, carrying the submedian vein and its prolongation, the upper 
sector of the triangle, farther and farther downwards towards the post-costa and 
its continuation, the lower sector of the triangle. 

The wings are not perfectly flat, but are folded longitudinally* in 
such a way that the chief veins lie either on the crest of ridges, or 
at the bottom of valleys (convex and concave veins of Adolph). Look- 
ing upon the upper surface of the wings, the costa, median vein, sub- 
nodal sector, lower sector of the arculus (short sector) post-costal 
vein and lower sector of the triangle are convex veins, while the 
subcostal vein, upper sector of arculus, principal, median and nodal 
sectors, submedian vein and upper sector of the triangle are concave 
veins. As Lendenfeld pointed out, this folding of the wings pre- 
vents their being bent in a direction at right angles to their surface 
and a consequent loss of effectiveness as the wings strike the air. 

Two characteristic features of Odonate wings are the pterostigma 
and the membranule. The pterostigma is an opaque, colored area 
between the costa and the median vein near the apex of the wing. 
It fills usually one cell (true pterostigma) or sometimes several cells 
(false pterostigma). It is occasionally absent (some Zygoptera), and 
in one instance present, hut not touching the costa ( Anomala^rion), 

The membranule is an opaque area at the anal margin, lying outside 
the veined portion of the wing, absent or rudimentary in the Zygop- 
tera, of variable size in the Anisoptera. 

Of the numerous cross-veins to be found in the wings of the 
Odouata special names have been applied as follows: anteeubitals 
(antenodals Kirby) are cross- veins between the costa and median 
vein, and the base and the nodus, and of which there are two series 
— those between costa and subcostal, and those between subcostal 
and median veins; those of the first series may or may not coincide 
in position with those of the second. 

Note. — The term antenodal or diseoidal cells has also been applied by deSelys 
and is used here (see Enallagma in the Catalogue, po$t) to denote those cells in 
the Agrioninffi situated between the short sector and the first sector of the tri- 
angle, and the outer side of the quadrilateral and the cross- vein which descends 
from the nodus. They are, therefore, the homologues of the post-triangular 
cells of the Anisoptera, but this distinctive name is convenient. 

* This folding is but slight, and does not admit of the wing being closed upon 
itself, as in the Orthoptera, for instance. 
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Posi-eubiUih ( pod-nodale Kirby) are cross-veins between the costa 
and the principal sector, and the nodus and the pterostigma, and of 
which there are similarly two series. 

BaMars, supra-triangulars and median eross-veina cross respectively 
the basilar, supra-triangular and median spaces. The bdsal post- 
eodalvein (Selys) in the Agrioninse is a median cross-vein. Subcostal 
cross-veins is the term applied by Karsch to cross- veins confined to 
the space between subcostal and median veins and on the basal side 
of the first antecubital. 

In addition to the veins and sectors which have already been de- 
scribed, there exist between them near the hind margin of the wing, 
varying numbers of more or less parallel supplementary y interposed 
sectors. Of these the chief one between the princ pal and nodal 
sectors has received the name of ultra- or post-nodal. 

Bedtenbacher, in his paper on the wing- veins of insects (Ann. k. k. Naturhist. 
Hofmos. Wien I, pp. 153-231, 1886), nambers the veins of the Odonate wing as 
follows: I costa, II sabcosta, IIIi median vein, Ilia principal sector, III3 ultra- 
nodal sector, IV nodal sector, V subnodal sector, VI median sector, VII short 
sector, VIII upper sector of the triangle, IX lower sector of the triangle. 

While the anal margin of the hind wings is usually convex and 
the anal '* angle" rounded, in the males of many Aeschnidse and of 
the Cordulinse the anal margin is concave, and the angle present. 
De Selys has shown that this concavity is correlated with the pres- 
ence of a denticulated tubercle (auricle) on either side of the second 
abdominal segment, and suggests that the hollowing out of the anal 
margin prevents tearing the wing on the auricular teeth, as would 
be the result were the anal margin convex. No such concavity of 
the anal margin is present in the corresponding females, as even 
when auricles occur in this sex, they are much smaller and not den- 
ticulated. 

The abdomen consists of ten distinct segments, and a terminal 
tubercle with the anal opening (anal segment^ telson). It is conve- 
nient to designate the abdominal segments from base to apex, by the 
figures 1 to 10; of these 1 is always the shortest. The exoskeleton 
of each segment con.-ists of a large dorsal sclerite (tergum), forming 
an arc much greater than 180^, which overlaps and partly hides the 
much smaller sternum. Tergum and sternum are connected by a 
pleural membrane on either side, which allows of the distension and 
contraction of the segment in the act of respiration. In most of the 
groups a longitudinal ventral carina is present near each pleural 
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margin of the tergo. In the Aeschninse and in the Libellulidse a 
longitudinal lateral carina is developed on either side of the terga, 
and distinctly separates the dorsal from the ventral surface of the 
abdomen. A longitudinal mid-dorsal carina frequently occurs. A 
transverse carina is present near the base and near the apex of each 
abdominal segment of most Odonata and, as well as the other carinaE^, 
is frequently denticulated. Additional transverse carinse occur in 
some Libellulinse {Paniala, Tramea, etc.) and additional longitudinal 
carinse in some Aeschninse (Anax). The sternum of the first seg- 
ment is a simple, usually flat piece, whose lateral margins are more 
closely united to the tergum than in the succeeding segments. On 
either side is a stigma (spiracle). The sterna of 2-9 are elongated 
pieces narrowing posteriorly, having on each side, near the anterior 
end one or two processes directed outwards and upwards, whereof 
the anterior is the slenderer. Lying in the pleural membrane, a 
short distance behind the second lateral sternal process, is a spiracle 
in 2-8. The sternum of 2 is modified in the males in consequence 
of the existence of ventral accessory genital organs at that place. 
The external orifice (vulva) of the oviduct in the females is situated 
at the apex of the sternum of 8, and the posterior margin of that 
sternum is known as the vulvar lamina. The ninth segment has no 
spiracles ; its sternum, in the males, is pierced by a median opening 
for the vas deferens, which opening is guarded by two small chitinous 
flaps, one on either side ; in the females it is entire, and may be va- 
riously bent or grooved in different forms. The sternum of 10 is 
very small or wanting. 

The apex of the abdomen of the males is provided with two supe- 
rior, and one (Anisoptera) or two (Zygoptera) inferior, unjointed, 
chitinous appendages, whose function is to clasp the prothorax of the 
female in copulation and often during oviposition. Their shape is 
usually characteristic for the species. The cavity of the su|)erior 
appendages is continuous with that of the tenth segment, to which 
they belong. The pair of inferior appendages of the Zygoptera 
belong to the anal segment or telson, the anus opening between 
them ; the single median inferior appendage of the Anisoptera be- 
longs to the same segment the anus lying in a tubercle (anal seg- 
ment) beneath the appendage. 

A secondary sexual modification presented by the males of most 
Aeschnidie and of the Cordulinse, is a pair of protuberances {auri- 
cles), one on either side of 2, and which are usually denticulated. 
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Correlated with their presence, as already mentioned, is the excava- 
tion of the anal border of the hind wings. In the females of many 
Gomphinfe, rudimentary, non-denticulated auricles exist. 

The abdomen of the females is terminated by two unjointed dorsal 
appendages, belonging to the tenth segment, and therefore homolo- 
gous to the superior appendages of the males. Their shape varies 
but little in different Odonata, and they are not known to perform 
any fiinction. The anal segment lies below the appendages. 

The accessory genital organs of the male and the vulvar lamina 
of the female will be described in connection with the reproductive 
organs. 

THB MUSOIiBS. 

The muscles of the Odonata are well developed, usually consisting 
of a number of fasciculi. Their attachments, whether of origin or 
insertion, may be direct or by tendon. The tendons are chitinous, 
and are usually of one of two kinds ; in the one, the tendon is dark- 
colored and forms a stalked, abruptly flattened cup, to whose concave 
surface the muscle fibres are attached ; in the other the tendon is 
pale in hue and conical in shape, receiving the muscle fibres at its 
wider end. 

Where possible, the muscles described below have been identified 
from the general description of insectan muscles by Burmeister (32), 
and from Lendenfeld (4), Poletaiew (5), and Plateau (11). The 
chief species which has served for this account is Aeschna eonstrida 
Say, but comparisons have also been made with Calopteryx and lA- 
bellula. Only the most important muscles are included. 

Cephalic moseles* — ^The masclee which move the entire head are very 
small. They arise from the anterior part of the mesothorax, and from the pro- 
thorax, and insert near the margins of the posterior cephalic foramen. Those 
dorsally placed elevate the head and draw it backwards, while the ventral ones 
depress it : the lateral ones draw it to either side. 

Abductor labri (Burm.) arises by flat tendon from point of union of fions and 
vertex, passes downwards immediately behind and in contact with the posterior 
border of the shelf (c) separating the clypeus from the frons, and inserts witbont 
a tendon, into the base of the labram close to the middle line; it elevates the 
labrom ; the right and left abdactors lie side by side. 

Adductor labri (Barm.) arises in common with, bat on the enter side of the 
abductor of the same side, but forms a distinct belly and inserts in the mem- 
branous roof of the mouth behind the labrum, and farther from the middle line 
than the preceding; it draws the labrum downwards and backwards. 

Adductor mandibulm {fiexor mandibulm Burm.) large, fan-shaped, arising from 
the upper part of the posterior surface of the head from near the mid-dorsal line 
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to more than half way down on the eye^marKio, iDserts by a strong, flat tendon 
into the inner side of the base of the mandible, which it draws towards the 
middle line. 

Abductor mandtbulm {extensor mandibidtB Barm.) is considerably smaller than 
the preceding, on the outer side of which it lies, taking origin from the rear of 
the head near the margin of the eye and below the most external part of the 
origin of the adductor : it inserts by a round tendon into the outer part of the 
base of the mandible; it draws the mandible away from the middle line. 

Adductor primus mtLcUlsB {fiexor primus maxillte Burm.) is the largest of the 
maxillary muscles; it rises by a cap-like tendon from the rear of the head near 
the posterior foramen and inserts into the cardo and the inner margin of the 
stipes ; with the following it draws the maxilla towards the middle line. 

Adductor secundus maxilUs ( flexor secundus maxiUa f Burm.), a strap-like muscle, 
arises from the rear of the head behind the adductor mandibul9>, passes within 
the stipes, and inserts by a small, pale tendon into the inner side of the base of 
the galea-lacinia. 

Abductor maxUlte lies between the preceding and the abductor mandibulse ; its 
fibres arise from the rear of the head in a line running from the inner side of 
the origin of the abductor mandibuln to the origin of the adductor secundus; 
they insert into the outer side of the cardo and draw the maxilla away from the 
middle line. 

Flexor golem (Burm.) rises from the outer side of the stipes and inserts into 
the base of the galea-lacinia. Still smaller muscles are the extensor golem and 
the flexor and extensor palpi. 

At least three pairs of muscles may be distinguished in the labium ; they may 
be best examined by transmitted light in labia which have been cleared in clove- 
oil or similar reagent. All three aid in closing the labium. 

Adductor toftti (Burm.) arising from the lower margin of the posterior cephalic 
foramen, inserts into the distal end of each half of the submentuni {sm fig. 7, 
pi. II). 

Submentalis arises from the submedian and inserts into piece s (fig. 7, pi. II). 
Its fibres are superficial to those of the preceding. 

Adductor ligulm arises from the submentum, distal to the origin of the submen- 
talis and inserts into the base of piece m (fig. 7, pi. II). Its fibres are apparently 
in the same plane as those of the adductor labri. 

Thoracic mUSCldS. — The muscles of the legs require no special 
notice. 

The wliig-muscles are large and well -developed. Their arrange- 
ment (see fig. 12, pi. II) is the same for the hind as for the front 
wings. Arising on or near the floor of the thorax, they pass up- 
wards and insert on the wing-bases. The fulcrum on which each 
wing moves is furnished by a pleural process, shown in fig. 13, pi. 
II, immediately above the humeral and the second lateral sutures, 
respectively. It may here be designated the federal process. The 
muscles which elevate the wing are placed nearest the middle line 
of the thorax, and their inserti<»ns on the wing-base inside of the 
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fuicral process. The depressor muscles are to the outside of the 
elevators, while their iusertions lie tuUh&ut the plane of the fuicral 
process. Elevation of the wing is by the operation of a lever in 
which the fulcrum lies between the points of application of the 
power and the weight, but close to the former. In depression of the 
wing, the fulcrum is at one end of the lever, the power being ap- 
plied near to, but outside it. Lendenfeld (4) has determined the 
total weight and the area of the wings of some European Odonata 
as follows, from which the relative wing area per .1 gram, has been 
ascertained. 

Relative wini^ 
m 4 1 1 1.A Total area of wings area in square 
Total weight in square centi- centimetres per 
In grammes. metres. .1 gram, of body 

weight. 

Aescbna cyanea ^ 92 11.45 1.2445 

Libellala cancellata % 44 7.04 1.6 

Libellula quadrimacnlata % 29 5.54 1.91 

AgrioD puella 026 I.IO 4.23 

Calopteryz virgo % 1 5.56 5.56 

Ramon y Ctgal foand (Intern. Monatschr. Anat. a. Pbys. v, p. 267, 1888) the 
nnclei of the wing mascle fibres to be central, large, and elongated ; cross-sections 
showed radiations from the nnclens to the saroolemnia. In the fibres of the leg 
muscles, the nnclei are peripheral. Some additional details by the same author 
are contained in Zeit. Wiss. Mikros. vii, p. 335, 1890. 

Musolee of the Front WinfirB : 

Anterhr depressor of the front vfings (abductor alee prims Lendenfeld, abaisseur 
ant^rieur Poletaiew) rises on the anterior part of the mesinfraepisternnm and 
the lower part of the mesepistemum ; it inserts by a cap-tendon into the ante- 
rior axillary callus a little in front of the costa and of the fuicral process. Len- 
denfeld states that this muscle is "extraordinarily feeble in Calopteryz;" it is 
not so in C maaUata, 

AeeesBory of the anterior depressor (pronator radii primi Lend., additionnel au 
abAissenr ant^rieur Pol.), a very small muscle, arises from the lower part of the 
mesepistemum near the iufraepisternum, and lies upon the middle of the outer 
side of the anterior depressor; at about one-third its length the belly passes into 
a slender cap-tendon, which inserts close to and on the outer side of the inser- 
tion of the anterior depressor. 

Posterior depressor of the front wings (flexor alje primes Lend., abraisseur pos- 
t^rienr Pol.) rises from the hind part of the mesinfraepisternnm and the lower 
part of the mesepimeron, and inserts by a cap-tendon into the pleural membrane 
of the base of the wing, below the median vein. 

First accessory of the posterior d^ffressor (additionnel post^rieur an abaisseur 
post^rieur Pol.), a small muscle, lies on the outer and hinder side of the posterior 
depressor, arising from the metepisternum just behind the apodeme of the rudi- 
mentary first lateral suture and above the origin of the accessory of the anterior 
depressor of the bind wings: it inserts by a very slender tendon into the wing- 
base below the post-costa. 

T&ANA. AM. KNT. 80C. XX. JULY, 1893. 
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Second aeeesiory of the posterior depreeeor (flexor radii qainti Lend., additionnel 
ant6rieur au abaissear post^rieur Pol.) is larger than the preceding, on the inner 
side of which it lies, and is on the hinder part of the posterior depressor; it 
arises from the lower part of the mesepimeron behind the origin of the posterior 
depressor, and inserts by a cap-tendon into the wing-base below the post-costa, 
almost side by side with the first aoceasory. 

Principal elevator of the front wingt (tensor al» prime Lend., 414vateur Pol.) is 
a large muscle close to the middle line of the thorax and behind the anterior 
depressor ; its origin is from the top of the mesothoracic nearal canal and from 
the inner side of the second ooxal opening, and inserts by a more powerful cap- 
tendon than that of any other muscle of this wing, on the extreme inner wing- 
base from th6 costa to the median vein. A small muscle extends from its tendon 
of insertion to the fulcral process. 

Anterior aceeteory elewUor of the front fringe (pronator alie primie Lend., addi- 
tionnel ant^rieurau 414vateur Pol.) lies between the principal elevator on the 
inside, the posterior depressor on the outside, the anterior depressor in front, 
and the posterior accessory elevator behind; it arises from the upper, outer 
margin of the second coxal opening, and inserts by a cap-tendon into the wing- 
base below the costa ; the level of its insertion is not as fiir forward as that of 
the anterior depressor. The tendon of this muscle is not cap-like in Caloptergz, 

Poeterior aeeeeeory elevator (supinator alie primse Lend., additionnel post^rieur 
au 616vateur Pol.) is behind the preceding; it takes origin from the upper, outer 
margin of the second ooxal opening immediately behind the origin of the an- 
terior accessory elevator ; it inserts by a pale tendon into the wing-base below 
the subcosta. 

Adductor radii quinti ala prima (Lend.) arises from the mesonotum opposite 
the level of the median vein, and inserts at the base of the poet-costa. In front 
of this muscle is the insertion of the posterior accessory elevator, behind it are 
the insertions of the two accessories of the posterior depressor and on its outer 
side is the insertion of the posterior depressor. 

MuBoles of the Hind Winers* 

Anterior depressor of the hind wings (abductor ale secundn Lend., abaissenr 
ant^rieur Pol.) arises from the inner, anterior part of the metinfraepisternum 
and the apodeme between the second and third coxn ; it inserts by a cap-tendon 
into the front edge of the anterior axillary callus, a little in front of the costa 
and of the fulcral process. 

Accessory of the anterior depressor (pronator radii primi alee secundse Lend., 
additionnel au abaissenr ant^rieur Pol.) is a very small muscle, arising by tendon 
from the lower, anterior part of the metepisternum, very close to the apodeme 
of the rudimentary first lateral suture ; its belly is short, terminating in a slender 
cap-tendon which inserts in the wing-base immediately external to the attach- 
ment of the anterior depressor. 

Posterior depressor of the hind vfings (flexor alfe secund» Lend., abaissenr pos- 
t^rieur Pol.) arises from the hind part of the metinfraepisternum and the adja- 
cent part of the metepimeron, inserts by a cap-tendon into the pleural membrane 
of the wing-base below the median vein. 

First accessory of the posterior depressor (additionnel post^rieur au abaisseur 
post^rieur Pol.) a small muscle, lies a short distance behind the preceding, aris- 
ing by tendon from the hind margin of the metasternum, and inserting by a pale 
tendon into the wing-base below the sub-costa. 
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Second aeeeMaory of (he poiUrior depressor (flexor radii qainti alie secunds 
Lend., additioDDel po6t6rieur an abaissear poet^rieor Pol.) lies on the inside of 
the preceding and behind the posterior depressor ; it arises from the lower, an- 
terior part of the metepimeron near the metinfraepistemnm, and inserts by a 
cap-tendon into the wing-base below the post-costa, and immediately on the in- 
side of the insertion of the first accessory, than which muscle it is somewhat 
larger. 

Principal elevator of (he hind wingt (tensor alee secandfe Lend., 61dvateur Pol.) 
takes its rise from the sides of the metathoracic neural canal and inserts by a 
very short, powerful cap-tendon into the extreme inner wing-base from costa to 
median vein. Like the elevator of the front wings, it has a small muscle reach- 
ing from its tendon of insertion to the fulcral process. 

Anterior aeeeaeory elevator (pronator al» secunde Lend., addition nel ant^riear 
au 61^vatenr Pol.) arises from the outer upper margin of the third coxal opening, 
and inserts by a cap-tendon into a process on the wing-base below the costa and 
behind the level of the insertion of the anterior depressor. 

Posterior accessory elevator (supinator al» secandse Lend., additionnel post^ 
rieur au 614vateur Pol.) arises immediately behind the anterior accessory elevator 
and inserts by a pale tendon into a process on the wing-base below the subcostal* 

AddndoT radii quinH alts seeundae Lend, arises on the metanotum opposite the 
median vein and inserts on the post-costa. 

The relative positions of the muscles of the hind wings are the same as for 
those of the front wings, and are shown in fig. 12, pi. II. 

Each wing, therefore, whether front or hind, has three elevators, 
five depressors and one adductor. Certain of these acting by them- 
selves produce different effects than mere elevation or depression. 
Thus, the anterior depressor moves the wing horizontally forwards, 
the adductor horizontally backwards ; moreover, the surface of the 
wings may be somewhat slanted from one plane to another. 

The position of the first lateral suture corresponds to the line of 
separation between the muscles of the front and of the hind wing, 
the arrangement of those of the latter repeating that of the former. 

Other thoracic muscles than those of the legs and wings are 

Auxiliary stemo-dorsal rising from the outer side of the hind end of the meta- 
thoracic neural canal by tendon, and inserts by tendon into the tergum of the 
first abdominal segment ; it lies close to the middle line and acts as an extensor 
of the abdomen, in connection with the superior tergal abdominal muscles. 

Submedian ventral (horacico-abdominal arises with its fellow of the opposite side 
from near the mid- ventral line of the metastemum, and inserts into the middle 
of the anterior margin of the first abdominal sternum. It is a flexor of the 
abdomen in connection with the sternal abdominal muscles, with which it is 
perhaps homologous. 

Lateral thoraetoo-ahdominal^ with its fellow of the other side, arises by a com- 
mon tendon from the roof of the metathoracic neural canal ; the bellies separate, 
diverge, run backwards and insert by a pale tendon into the side of the anterior 
margin of the flrst abdominal sternum; together they act as an abdominal 
flexor, separately to pull the abdomen to that side. 

TBAN8. AM. EKT. SOC. XX. JULY, 1893. 
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The abdominal muscles are longitudinal and transverse. The 
longitudinal muscles are tergal and sternal. Of the longitudinal 
tergal there are two sets : the superior longitudinal tergal abdominal 
muscles pass from the anterior dorsal part of the tergum of one s^- 
ment to the same posterior part of the next in front; the lateral 
Imtgiiudinal tergal abdominal muscles pass from the inferior lateral 
margin of the tergum of one segment and the adjacent pleural mem- 
brane to a region somewhat higher up on the tergum of the preced- 
ing segment. The longitudinal sternal abdominal muscles are quite 
small, and pass from the anterior part of the sternum of one seg- 
ment to the posterior part of the preceding sternum. The contrac- 
tion of the superior tergals of both sides is to extend the abdomen 
in a straight line, of the sternals of both sides to flex the abdomen 
ventrally upon itself, while a contraction of the muscles of one side 
of the abdomen only will bend it towards that side. Transverse 
muscles occur in the second abdominal segment of the males from 
tergum to sternum ; and in the spiracle-bearing segments as vertical 
expiratory muscles (Plateau 11) connecting the terga with the second 
lateral sternal process, and which aid in the contraction of the ab- 
domen in the act of expiration. 

THB AIJMBNTABY CANAL.. 

The alimentary canal is a nearly straight tube running from the 
mouth on the lower surface of the head to the anus in the rudimen- 
tary eleventh, or anal segment. It c<msists of three parts: the /ore-, 
the mid', and the hind-gvi. The first and last are formed from the 
ectoderm of the embryo, like the integument, and have a chitinous 
lining ; the mid-gut is of endodermal origin and the chitinous lining 
is absent. 

The fore-gut (oesophagus and crop) extends from the mouth to the 
second abdominal segment. Its walls are very distensible, particu- 
larly at its hinder end. Its only appendages are a pair of salivary 
glands, which were discovered and described by Poletaiew (9). The 
glands are compound, and lie in the prothorax. Each acinus is 
tolerably long and narrow ; their number is greater in the Anisop- 
tera (above 150) than in the Zygoptera (50), and in the former 
group they are more closely bound together by a tracheal net- work. 
The acini of each gland eventually form a single duct, which dilates 
into a reservoir, after which it unites with its fellow of the other side. 
The common opening is on the underside of the hypopharynx, where 
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it joins the labium. The development of the salivary glands begins 
in a late nymphal stage. 

The mid-gut (chylific ventricle) extends from the second to the 
hind part of the seventh abdominal segment. Its walls are thicker 
than those of the fore-gut, and are transversely ringed. The open- 
ing between the fore- and the mid-gut is valvular, so formed by the 
hind end of the fore-gut extending a shoH distance into an invagina- 
tion of the front end of the mid-gut. There are no appendages 
(csecse) to the mid-gut. Faussek (7) has described the histological 
structure of the raid-gut. The epithelium consists of high, very 
narrow, cylindrical cells, and does not form folds; between these 
cells are many fairly large glands (crypts) whose cell-nuclei, in con- 
tradistinction to those of the epithelium proper, show mitosis. Ex- 
ternal to the epithelium is a structureless membrana propria, then 
in succession outwards, a circular muscle, a connective tissue and a 
longitudinal muscle layer. This description applies to the mid-gut 
of Aeschnid, Libellulid and Agrionid larvae, and to the imago of 
Diplax gtriolaia. 

Grifiths (Physiol, of Invert, p. 94, 1892) finds the fluids within 
the mid-gut (secretions of the crypt«) to be always slightly alkaline ; 
an infusion of about twenty such mid-guts readily converted starch 
into glucose and digested fibrin. 

The hind-gut (rectum) extends from the seventh abdominal seg- 
ment to the anus. No valve exists between mid- and hind-gut, but 
the anterior extremity of the latter is marked by the attachment of 
the Malpighian tubules, which may be regarded as appendages of 
the hind-gut The walls of this part are also thicker, than those of 
the fore-gut. A constriction divides the hind-gut into two parts, 
the anterior part being of larger calibre, and having on its inner 
surface longitudinal ridges, representing the branchial ridges of the 
nymph. These ridges fade away in the posterior part of the hind- 
gut. 

The Odonata are rapacious and carnivorous, both as nymphs and 
as imagos, the former feeding on young fish, tadpoles, aquatic insects 
and probably many other water-dwelling animals. The food of the 
imagos consists mainly of insects of all orders, including their own, 
but especially of soft-bodied Diptera and Hemiptera. Dr. Abbott 
found dragouflies feeding on the decomposing remains of a calf in 
New Jersey, in October ("Upland and Meadow," p. 316). The 
cannibalistic habits of the Odonata are shown by the following facts : 

TBAN8 AM. ENT. BOO. XX. (23) AUGUST. 1893. 
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it has frequently been remarked by those who have reared them in 
captivity, that the nymphs devour nymphs of their own and of other 
species. Stefanelli observed the nymphs of the European Aeachna 
cyanea to come out of the water at night and attack and devour the 
newly-transformed iniagos of the same species. Miss Wadsworth 
has seen an imago of Dromogomphus 8pino8U8 devouring an imago 
of Calopteryx macidaiay arid Kuthy records Brachylron pratense 
preying on Somatochlora flavomactUata. 

The excretory organs are appendages of the alimentary canal. 
They are known as the Malpighian tubules, and, as already men- 
tioned, are attached to the point of junction of mid- and hind-gut. 
Their number is from 50 to 70. The fullest account of them is by 
Griffiths (8) for the European Flateirum depresmm. In this species 
they are 60 to 70 in number and unbranched ; each consists, from 
without inwards, of " a connective tissue layer, a delicate tracheal 
tube, a basement membrane* and lastly an epithelial layer of com- 
paratively large nucleated cells." The cavity of the tubule is very 
irregular. The secretion of the tubules yielded uric acid, and no 
other ingredient was detected. 

THE CIRCULATORY APPARATUS. 

The circulatory apparatus, so far as it has been recognized in the 
Odonata, consists of a dorsal vessel of extreme tenuity, lying in the 
abdomen above the alimentary canal and extending into the thorax. 
Blanchard states that its openings are hardly visible and not marked 
by constrictions; he counted seven pairs in Oomphvs (Ann. Sci. 
Nat. 1848, Zool. ix, p. 389). In the hind part of the dorsal vessel 
of some Odonata are unstriated muscle fibres which are described by 
Vosseler.* A ventral abdominal pulsating sinus is also recognized 
by Graber. 

In close connection with the dorsal vessel and with the abdominal 
trachese, are masses of yellow /a<, to which Graber assigned the func- 
tions of absorption and the conveyance of nutrition to the various 
organs (" Die Insekten," vol. I). 

THE RESPIRATORY APPARATUS. 
The respiratory apparatus consists of three pairs of main longitu- 
dinal trachea^ with their branches. The three pairs are found as 
such only in the abdomen, where, from their position, they are termed 
ventral, visceral and dorsal. 

* Unter8uchuiij?eii uher glatte und unvollkommen quergestreifte Muskein der 
Arthropodeu. Tubingen. 1891. Pp. 94-95. 
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The ventral pair lie, one just beyond either lateral margin of the 
abdominal sterna. Each ventral trunk receives a branch from each 
of the eight abdominal spiracles of its own side of the body. The spi ra- 
cles, aT already mentioned in describing the abdominal skeleton, lie 
in the anterior part of the pleural membrane which connects the 
terga and sterna of the first eight abdominal segments. Each spi- 
racle is elongated in the direction of the long axis of the body, and 
in the Aeschnidse and Libellulidse, at least, is guarded by a chitinous 
flap, a prolongation of one side of the margin of the opening ; the 
free edge of this flap and the margin opposed to it are bristly. In 
the Agrionidse this flap is apparently absent. Each ventral trunk 
supplies tracheal branches to the ventral nerve cord, the sternal ab- 
dominal muscles and the reproductive organs. In the posterior part 
of the thorax, each ventral trunk, which is there quite small, becomes 
connected with a branch of the dorsal trunk ; in its course through 
the abdomen, a number of cross-tracheae connect it with the dorsal 
trunk ; at about the level of the seventh pair of abdominal ganglia, 
it becomes connected with the visceral and the dorsal trunk of the 
same side by means of a large cross branch (^lAbellula pulchelld). 

Each visceral trunk is attached to its respective side of the alimen- 
tary canal from near the hind end of the mid-gut to the base of the 
abdomen (L. pulcheUa), where it appears to be connected with 
branches of the dorsal trunks. Each visceral trunk supplies numer- 
ous branches to the mid-gut; as just mentioned it unites posteriorly 
with the ventral trunk of the same side and from the point of union, 
small tracheae proceed to the Malpighian tubules and hind-gut. 

The d/rrml trunks are the largest of the three pairs ; in the abdo- 
men they lie above the alimentary canal, one on either side of the 
median line, with the dorsal (blood) vessel between them. In the 
thorax, however, they become ventral {L. pulchella) and pass into 
the head, supplying by their numerous branches, the organs in both 
head and thorax and having two pairs of external orifices — the tho- 
racic spiracles ; beyond the middle of the abdomen each trunk bi- 
furcates (L. pulchella)y but the two branches continue backwards 
side by side to the cross-trunk by which communication is had with 
the united visceral and ventral trunks, after which they again sepa- 
rate and supply the region of the hind-gut ; the tergal abdominal 
muscles are mainly supplied by the dorsal trunks. In the second ab- 
dominal segment e^ach dorsal trunk has connected with it, by means 
of tracheal stalks, two or more air-sacs. Ventral and dorsal trunk 
of each side are connected by cross- tracheae. 

TBANS. AM. BNT. SOC. XX. AUGUST. 1893. 
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The thoracic spiracles are considerably larger than the abdotuinal. 
Of the two pairs, the more anterior are the mesosiigmata, which are 
situated, one in the fore part of each raesepisternum. Each mesos- 
tigma (see PI. II, 6g. 13) is a narrow, transversely elongated open- 
ing and from its position is often partly concealed by the hind lobe 
of the prothorax. Within its lips is a chitinous, corab-like piece, 
6r8t described by Landois (Zeit. Wiss. Zool. xvii, p. 167, 1866) as a 
sound-producing organ. The number of teeth of the comb varies 
for different species and their length is not the same in different parts 
of the comb. Between the larger teeth is a folded membrane con- 
sisting of a single layer of rather larger cells. The second pair of 
thoracic spiracles are the metasiigmata. Each metastigma lies on the 
side of the thorax, in the lower part of the metepisternum ; it is 
shorter, but wider than the mesostigma, is without a chitinous comb, 
but is guarded by a chitinous flap whose surface is spinous ; probably 
the comb of the mesostigma is merely a modification of such a flap. 

There are thus ten pairs of spiracles altogether, all functional. 

Both Landois I. c. and Krancher (Zeit. Wiss. Zool. xxxv, pp. 551-3) regard the 
thoracic spiracles as belonging to pro- and mesothorax respectively; the latter 
describes the metastigma and the abdominal spiracles in detail. There is ap- 
parently no reason for thinking that the mesostigmatic comb does produce sound. 

The preceding account of the distribution of the trachesB is based on personal 
dissection of Libellula pulcheUa. The writer is not aware that information exists 
as to the variations which may occur between the imagos of different groups. 
The account given above should be compared with the summary of the results 
of various students who have treated of the trachese of the nymphs (see post). 
The writer is not acquainted with the contents of Dr. Palmen's *' Morphologic 
des Tracheen -Systems," a work which be has not seen. 

The respiratory movements ('Barlow 10, Plateau 11) consist in an 
alternate expansion (inspiration) and contraction (expiration) of 
the abdomen. The expansion or contraction is simultaneous in all 
the segments, the length of the abdomen is not altered. The rate 
of movement* varies greatly at different times owing to unknown 
causes, but is always quickened by exercise, increased temperature, 
galvanism and mechanical irritation ; the last three agents quicken 
the movements in the decapitated insect as well. To adopt the con- 



* In an entire Libellula eyanea held in the hand, the inspirations were 73 per 
minute; similarly in a Plathemis trimactUata, 105-118 per minute. Another in- 
dividual of this latter species immediately after alighting upon a fence-rail, 
inspired 70 times per minute. 
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venient form used by Plateau, the abdomiual movements may be 
tabulated as follows : 

INSPIRATION. EXPIRATION. 

Slower, with decreasing activity; an 

inspiratory pause. Rapid and short. 

Sterna lowered. Sterna elevated. 
Ventral parts of terga move outwards. Ventral parte of terga move inwards. 

Dorsal carina lowered. Dorsal carina elevated. 

Abdomen descends. Abdomen slightly raised. 

The expiratory movements are accomplished by the abdominal 
muscles, especially the vertical expiratory. The inspirations are 
effected by the relaxation of the muscles. 

Each pair of abdominal ganglia acts as a respiratory centre for 
its own segment, independently of the others. Decapitation does not 
stop the respiratory movements, but diminishes their number and 
amplitude; in one instance they continued for forty- three hours after 
removal of the head. 

THE NERVOUS SYSTEM. 

The central nervous system consists of twelve distinct ganglionic 
masses, of which two are in the head, the supra- and the suboeso- 
phageal ; three are thoracic and seven are abdominal. 

The supra-cesophxigecU ganglionic mass consists of the median ly 
situated brain, or cerebrum, connected with which on either side is a 
very large optic ganglion. The brain lies between the upper half 
of the posterior foramen and the partition formed by the chitinous 
rods (6) as described for the endoskeleton of the head. Its surface 
is not lobed, but as it supplies nerves to the eyes, ocelli, antennae, 
frons and labrum, it is to be regardeil as compound in its origin, 
like that of other insects. Blan chard (12) shows the cerebrum of 
Oomphus forcipatus (= vulgoiimmus) to give off one pair of optic 
nerves, one pair of antennal, one labral pair, one pair uniting in a 
frontal ganglion and one pair of small posterior tracheal. 

The optic ganglia, large in all the Odonata, are especially so in the 
Aeschuinse and Libellulidse, in correlation with the proportionately 
large area of the eyes in these groups. Each ganglion is connected 
with the brain by a distinct stalk — the optic nerve. The histological 
structure of the optic ganglia has been studied by Berger (14) and 
Viallanes (16) ; their results agree, and the latter summarises them 
as follows : 

TBAN8. AM. KNT. SCO. XX. AUGUST. 1893. 
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" From each elementary eye [of the compound eye] proceeds a 
nerve fibre (post-retinal 6bre). All the post-retinal 6bres are directed 
inwards, and traverse in their passage a sort of interposed nervous 
screen, which I will describe under the name of ganglionic plate. 
After having traversed this latter, the fibres continuing inwards, in- 
terlace completely, and so form the external chiasm. The fibres of 
the external chiasm then sink into a mass of granular substance 
known under the name of external medullary mass. They reappear 
to interlace again and form a second chiasm, the internal chiasm, 
and to acquire a second mass of granular substance, the internal 
medullary mass. The nerve fibres, after having traversed this mass 
reappear to form the optic nerve and proceed directly to the brain. 
We will add that to each of the masses of granular substance are 
annexed masses of ganglionic cells, from which they receive prolon- 
gations." 

The circumc8sophageal nerve-ring closely surrounds the alimentary 
canal, so that the interval between supra- and suboesophageal ganglia 
is a short one. 

The svhcesophageal pair of ganglia lie immediately below and 
behind the oesophagus as it turns downwards to the mouth. It sup- 
plies a pair of nerves each to the mandibles, maxillae and labium. 

The three thoracic ganglia are pro-, meso- and metathoracic re- 
spectively. The prothoracic pair innervates the first pair of legs, 
the mesothoracic the second legs and the fr^nt wings, the metatho- 
racic the third legs and the hind wings. 

The relative size of these three pairs varies. Thus in Epim$ehna h«ro$ the pro- 
thoracic ficanglia were found to he the smallest of the three, while in Ubdlula 
auripennit they were fally as large as the other two. In Calopteryx mocttZota, 
Aeichna constricta and EpiteMckna hero€ the nieso- and metathoracic ganglia are 
distinct from each other, while in Libellula auripennU, L. puleheUa and 4n Oom- 
phu8 vulgaHtHmus (according to Blanchard's figure), they are united. This union 
suggests a correlation with the obliteration of a considerable portion of the 
meso-metathoracic, or first lateral, suture, but as the same obliteration is also 
found in the Aeschninse, the nnion of the ganglia in the Gk>mpbinie and Libel- 
lulinsB has probably followed the appearance of the suture — if the correlation 
really exist throughout these two groups. 

The distribution of the abdominal ganglia is, as far as known, the 
same for all groups. The first pair lies in segment 1, the second in 
3, the third in 4, the fourth in 5, the fifth in 6, the sixth in 7, the 
seventh in 8. The abdominal ganglia are smaller than the thoracic, 
and are proportionately larger m.Calopteryx than in Aesehna. Each 
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pair supplies the muscles of its own segment; segment 2 is supplied 
by branches from the first pair of ganglia, segments 9 and 10 and 
the terminal appendages by the seventh pair. The experiments of 
Barlow (10) Plateau (11) and others have shown that each pair of 
abdominal ganglia is a respiratory centre for its own segment. The 
high degree of independence of the rest of the nervous system pos- 
sessed by the different parts is shown by the experiments of Stephens 
(£nt. Mag. I, p. 518, 1833), who induced an Aeachna to devour its 
own terminal four abdominal segments, and which then ** fled away 
as briskly as ever ;** by similar experiments of the writer on Pa- 
ehydiplax longipennia; and by the continuance of respiration after 
decapitation, or in portions of the abdomen consisting of three or 
four segments which have been removed from the rest of the body, 
as noted by Barlow. 

The termination of the motor nerves in the nymph of LibeUula has been in- 
vestigated by Qabbi, who finds that the sheath of the nerve enters into close 
relations with the primitive mascle-bandle and is continued into the sarcolemma 
which forms the so-called elevation of Doydre. The axis cylinder penetrates 
the apex of the elevation of Doydre and divides into two branches'at the base 
of the cone. The motor termination is situated below the sarcolemma (Bnll. 
Soc. Ent. Ital. XVIII, pp. 310-333, 1886). 

Special Seme Organs.— The external features of the compound eyes have been 
already referred to (p. 155), where the difference in size between the facets of 
the upper and lower surfaces in the eyes of the Libellulide and Aeschnins was 
mentioned. Exner finds that the separate facet-members of the upper surface 
are absolutely, but not relatively longer, and possess no black pigment ; the re- 
verse is the case in those of the lower parts, and the transition between the two 
kinds in these respects is quite abrupt.* When the eyes of the living insect are 
examined, a number of black spots are seen, which change their location as the 
eye is looked at from various points of view; these are the '* pseudopupillse." 
Exner believes that the upper part of the eye is for "the perception of move- 
ments, the lower for the perception of form of resting objects," a conclusion for 
which he finds support in the fact that the pscudopupille of the upper surface 
move more- rapidly, when the insect is turned in the hand, than do those of the 
lower snrfEice (Die Physiologic der facettirten Augen von Krebsen und Insecten. 
Leipzig u. Wien, 1891). On the other hand. Plateau considers that the Odonata 
do not perceive form, but merely motion (Bull. Ac. Belg. (3), XYI, pp. 417-425, 
1888). 

Lespes describes (Ann. Sci. Nat. (4), IX, p. 240, 1858) certain structures on the 
antennse which he regarded as auditory; in Agrion, on the third antennal joint, 
he found an opening closed by a white membrane, and on the fifth four tympan- 
ules placed in line, one above the other; in LibeUula {Diplax) vulgaia was nothing 

* Additional details on the histological structure of the eyes are given by 
Lowne, Trans. Linn. Soc. (2) II. pp. 389-420, and Hickson, Quart. Journ. Micr. 
Sci (n. s.) XXV, pp. 222-223, etc. 
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similar to the first opening described for Agrion, but the third joint bore four 
tympanules; the profile of the tympanules was convex, and otoliths within very 
evident. 

Packard has described as organs ot taste the setae and " taste-cups" situated on 
the inner surface of the labrum (Psyche. V, p. 223, 1889). 

The sympathetic nerves of LibelMa depressa have been described 
and figured by Brandt (13). From either side of the brain, near 
and in front of the origin of the antennal nerve, a nerve runs for- 
wards and unites with its fellow of the opposite side in the frontal 
ganglion, from which a pair of small nerves is given off to the lab- 
rum ; posteriorly the frontal ganglion gives off an unpaired nerve 
to the oesophagus. Lying on the dorsal surface of the oesophagus, 
immediately behind the brain are two pairs of small ganglia, of 
which the anterior pair is on the middle line and in contact, while 
the posterior pair is separated, each ganglion lying on the lateral 
margin so to speak of the oesophagus ; anterior and posterior pairs 
are connected ; nerves are supplied to the oesophageal walls. Ap- 
parently it is the posterior pair which corresponds to the pair of 
tracheal ganglia of Blanchard. 

We know but little as to the intelligence of the Odonata. Fennel records 
(Mag. Nat. Hist. VI, pp. 271-272, 1833) an observation of interest on this topic. 
A male and a female of a species of Aeachna were flying and sporting over a 
pond, when another male appeared and chased the female. The first male 
turned upon the newcomer, and a struggle ensued between the two males until 
one fell into the water ; the other alighted upon him as he floated on the water's 
surface, remained there for a short time and then joined the female, who had 
continued to fly around ihe pond without manifesting any interest in the combat. 
An examination showed that the conquered male had been deprived of his wings 
by the victor, and so was unable to rise. A natural interest as to whether the 
victor was the original possessor or the newcomer, is not gratified by the narrative. 

THE RBPRODUOTIVB ORGANS. 
The Odonata are in all cases unisexual. The male reproductive 
organs — testes are paired, one lying on either side of the abdomen 
above the alimentary canal. Each testis is an elongated, cylindrical 
organ, held in place by tracheae ; when fully developed, its anterior 
extremity lies in the fourth segment. At its hind end each narrows 
somewhat tx) form the vas deferens, which passes below the hind-gut 
in the seventh or eighth segment and only unites with its fellow of 
the opposite side at the common opening on the ventral surface of 9. 
The two vasa deferentia are without permanent dilatations or seminal 
vesicles. The opening of the common duct, as already mentioned, 
is guarded by a chitinous flap on either side. 
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The spermatozoa of the Agrionidse and the Aeschnidse are very 
slender, very agile and of hair-like form, while those of the Libel- 
lulidse are thicker and immobile (Siebold 17). Several stages in the 
development of those of Agrion piieUa and Calopteryx virgo are de- 
scribed and figured by Butschli (Zeit. Wiss. Zool. XXI, pp. 528, 
529, pi. xl, 1871). 

The external genital organs of the male are separated from the 
ori6ce of the duct of the testes and lie in a pocket on the ventral 
side of the second abdominal segment, entirely outside the body 
cavity and having no communication with it. They consist of a 
penis and its vesicle, lying in the median line, and on either side of 
these one (Libellulidae) or two (Aeschnidse, AgrionidsB) pairs of 
processes — geniial hamules (see PL II, 6gs. 3-6). The vesicle of 
the penis is a sack with chitinous walls, lying at the hind end of the 
pocket and firmly attached at its basal end to the anterior portion 
of the sternum of 3. Its distal extremity may (Anisoptera) or 
may not (Zygoptera) be attached to the penis. In the former case 
the penis is a three-jointed, chitinous tube, bent ventrally on itself 
and then directed backwards, with its cavity (lumen) continuous 
with that of the vesicle ; a longitudinal opening to the exterior is 
present on the convex side of the second joint, and the apical, or 
third joint terminates variously in different species. In the latter 
case the penis is unjointed, and is attached to the floor of the pocket 
(i. e. to the sternum of 2). In either case the penis is situated imme- 
diately in front of the vesicle. The hamules are variously shaped ; 
the anterior pair is the larger in the Agrionidae and the Aeschninse, 
the smaller in the Gomphinse ; the single pair present in the Libellu- 
lidjB corresponds to the posterior pair (Hagen, 39, pp. 273-74). In 
front of the anterior pair, the anterior sternal border of 2 forms a 
variously-shaped, downwardly-projecting piece — the anterior lamina 
— which forms the front boundary of this genital pocket. Between 
the hamules, and immediately in front of the penis, there is in the 
Aeschnidse, and to a less extent in the Agrionidse, a median, hood- 
like, chitinous piece, under whose arch the penis is folded when not 
in use. This is the sheath of tfie penis.^ In the Libellulidse this is 

♦ It is here to be remarked that de Selys and Hagen (40, 43, and in their Revue 
des Odooates d'Earope) have applied the term ** sheath of the penis" (gaine du 
p6nis). not as by Rambur (33) and as above, but to the vesicle of the penis, while 
the real sheath of the penis is called the cuiUere. Rambur's description is very 
clear, and his terms are followed in the text. Hagen uses the term ** vesicle of 
the penis" in (36). 

TBAN8. AM. ENT. 80C. XX. (24) AUGUST, 1893. 
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absent, but a posterior, backwardly and downwardly-directed process 
(genitcU lobe) arises from either side of 2, and between those of the 
right and left sides, the vesicle of the penis lies. The hamules are 
apparently for clasping the edges of the vulvar lamina during copu- 
lation. The sheath of the penis and the genital lobes are protective 
organs. 

The separation of the orifice of the dact of the testes and the intromittent 
orii^n in the Odonata is not a unique occurrence in the animal kingdom. In 
male spiders the common duct of the testes opens on the base of the abdomen, 
while a pedipalp is modified to form the copniatory orioin. So, also, among the 
Cephalopods, one of the arms of the male is modified (hectocotylised arm) for 
the purpose of introdnciug the spermatophores within the mantle of the female. 

The reproductive organs of the female, the ovaries, are also paired 
and occupy the same relative position as the testes; when function- 
ally active, they extend forwards even as far as into the hind part 
of the thorax. The ovarian tubes are very numerous and open into 
an oviduct which unites with its fellow of the other side, in the eighth 
segment, to form the vagina. The vagina is provided with a dorsal 
pouch — bursa copulatrix — and one or two reoeptactila seminis. In 
Calopteryz, the receptaculum consists of two small lobes which unite 
in a common canal : in Agrion there is a single lobe; in the Anis- 
optera there are two receptacula, each with a distinct canal (Siebold 
17). The external orifice of the vagina (vulva) is at the ventral 
apex of 8. It may be simply an uncovered opening, or the posterior 
extremity of the sternum of 8 may be prolonged as the vulvar lamina 
to assist in ovi position. 

In the Agrionidte, the Aeschninse, the CordulegastrinaB, and some 
Gomphinae, the vulvar lamina is prolonged into two trough-like 
plates, pointed at their distal extremities, with their concave faces 
opposite each other so as to form a tube-ovipositor. Each plate con- 
sists of two curved styles united side by side; on the outside near 
tiie apex are some transverse ridges forming a file-like surface (Ag- 
rionidse, Aeschninae). In the Agrionidas, Aeschninae, and certain 
Gomphinae (Petalura), there lies on either side of this ovipositor a 
chitinous piece — genital valve, derived from the sternum of 9. Ar- 
ticulated to the apex of each genital valve is a slender, unjointed 
process (valvular process) which terminates, in the Aeschninae and 
the Gomphinae of the legion Petalura, with a small bundle of hairs ; 
in the Agrionidae these hairs are absent. The function of the genital 
valves is probably to assist in the placing of the eggs within incisions 
(made by the pointed and roughened ends of the ovipositor) in the 
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tissues of water plants, and also to steady the abdomen during ovi- 
position. In the remaining Gomphinse and in the Libellulidae, the 
vulvar lamina, although often large and variously shaped, does not 
serve for the insertion of eggs within plants, and there are no genital 
valves. 

The ova (unfertilized) are elongated, and as they lie with their 
long axes parallel to the long axis of the ovarian tubes, their two 
extremities may be definitely distinguished as anter'or and posterior 
poles. The anterior pole is that which is towards the head of the 
mother ; it corresponds to the head end of the embryo in late, though 
not in early, embryonic life. The other pole is the posterior, is di- 
rected towards the tail end of the mother and corresponds to the tail 
end of late embryonic life. The micropyle is situated at the anterior 
pole. 

Secoftdary sexual differences are of size, of structure and of color. 
In some groups the males, in others the females are larger, as may be 
seen from the dimensions given for the species in Part II. Structural 
differences are found in differences of venation of the pos^t-costal 
space in some Calopterygin» {HeUerina) ; in the shape of the pro- 
thorax and of the tenth abdominal segment in many Agrioninse ; in 
the shape of the occiput, the relative development of the femoral 
spines, and the possession of spines on the vertex by the female, in 
many Gomphinse ; in the replacement of the tibial spines by knobs 
in the males, but not in the females of Cordulegaster ; in the posses- 
sion of auricles and an excavated anal border of the hind wings by 
the males of Cordulinse and many Aeschnidse. When the colors of 
male and female are different, those of the male are usually brighter. 
The pattern of coloring both of abdomen and of wings may be quite 
different in the two sexes ; in such cases, that of the teneral male is 
more like that of the adult female than is that of the adult male. 
From various considerations Walsh concluded that in many [e. g, the 
Calopterygine Ijaia and Hetcerina and some Oomphvs] though by no 
means in all Odonatous groups there is a great overplus of males 
(Proc. Ent. Soc Phila. ii, p. 223). 

Dimorphic females exist in the Libelluline genus NeurothemiSf 
where the heteromorphus female has a more open venation than the 
male and the isomorphous female (Brauer), and in the Agrionine 
genera Ceraturat Anomalagrion, Ischnura (see Part II) and Agrioc- 
nemis, where the coloring of the heteromorphous female is quite dif- 
ferent from that of the male and normal female (Selys). 

TBAN8. AM. SNT. SOC. XX. AUGUST. 1893. 
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Hn^eti hn^ recorder! iostttticas of the coptilation of fl Afferent sptHMh but no- 
thin jr ifi kuoKU of tliejr progeny {Ent. Wwkly InteL 185T, pji, fiS, fi,! Stsu EDt> 
ZeU. ¥>i, p. 44, 414-15, 1358). 

OVIPOSITION. 

Owing to the sej>firfltii>n of the iiitrivmittent organ from the ex- 
tern al openings of the Vii» fiefcrens in the ruale, nn es&eutial prelude 
to the act of copulation ie the filling of the vesicle of the penie with 
sperm. This is accomplished by the curving of the alKlomen ven- 
tral ly upon itself so that the ventral s^urfaees of the ninth and second 
segmenta come in contact. While no precise details have been re- 
corded, it seems probable that in tlic Zy^optera the sperm pas^ses di- 
PBctly from the vns deferenB through a fissnre on the free end of the 
vesicle to ita interior, nnd the penis is filled by applying it to the 
vesicle. In the Anfsoptera the sperm pastes through the pents into 
the vesicle. Tiiis prelimionry r^tage en fled * (he male flie5 after a 
female, seizes her by hia feet, and then clasps her prothorax with his 
abdominal appendages- She then curtres the apex of her abdomen 
ventnilly forwards and upward*?, h> that the vulva shall come in con- 
tact with his accessory genital organs, nnd the sfierra h intrmluce*! 
into the vulva by the penis. During copulation, therefore^ the male 
is above and in front of the feniale ; the heads of both are turned in 
the same direction. While in inosii tif the groups the act of ci>pula- 
tion lasts but for a very short time and takes place while flying, it 
would appear that among the Agrioninne a considerable period 
elapses between the clamping of the female's prothorax and the corv- 
iug of her abdomen to meet that of the male» and that the iruju-eg- 
nation is effected when at rest. The spermatozoa upon being re**eived 
into the vagina puss into the receptaeula seminis and the bursa 
copulatrix, and the etjgs are fertilized as they pass the openings of 
these jM>uches on their way down the vagina, 

Ovi position, as a general rule, immediately follows copulatioii. In 
the Agrioiuda?,t the Aeschnhife, and proband y in the Petabiroid 
GomphiniE and the Cordnlegasterina?, the eggs are bid within the 
tissues of plants below the water's surface in conformity with the 



»T(hM rcci>T<1« the mnU^ of LfMi^ sm cliariiiTiji? the s^stninal veaiole^ aftsr the 
femftle bad \nm\ <jpizHl I Amt-r, Nitt. x\%, pi'^ 306-7}. 

t AppHreiUly the only obeerv»it(on which ootiflkts with this stMcnirnt i« tli»t 
of Wftlfth (Proc. Eiit. Siii^. rinl*i, ii. I*. 3i^2i who "^ohaf^rved that Uet^erina 9 Birti 
her eiifin into the open rtvt^r, without ftttaohin^ them to nqniitlii plants, ^* Thl^ 
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structure of the vulvar lamina as an ovipositor ; this may be termed 
endophytic oviposition. In the other subfamilies no ovipositor exists, 
and the eggs are merely dropped into water or attached by a gummy 
substance to the surfaces of submerged bodies; such oviposition may 
be styled exophytic. In either of these cases the male may or may 
not retain his hold of the female's prothorax by his appendages 
during oviposition. 

1. Endophytic oviposition. — A favorable opportunity enabled the 
writer to see, in Argia violacea, an Agrionine, the sharply pointed 
and roughened ends of the halves of the vulvar lamina cut into 
plant tissue and push the eggs into the incisions. The valves assist 
in the deposition and probably also steady the abdomen. The first 
eggs in this case were laid just below the water's surface, the female 
gradually descending and inserting the eggs farther and farther 
downwards. The laying of the eggs in plants below the surface, 
necessitates the descent of the female into the water, so that she may 
be completely submerged, as the writer has witnessed in EnaUagma 
exstilanSy and as has been observed in different species of Agrioninse 
and AeschninsB by many others. When the male retains his grasp of 
the female's prothorax during oviposition, and the female continues 
to descend, he usually loosens his hold and separates from the female to 
avoid being dragged in to the water. Von Siebold saw the male of Lestes 
sponm also descend below the surface with the female, and the writer 
has witnessed the same phenomenon in three different pairs of Enal- 
Idgma ejcsulans. When immersed, both male and female are encased 
by an envelope of air. Afker eggs have been deposited in a plant, 
by holding the latter between one's eye« and the light, the eggs can 
usually be seen lying between the veins of the leaf-blade. While 
the male and female of endophytic groups remain attached during 
oviposition to a greater extent than in the exophytic groups, yet 
Anax Junius and Ischnura verticalis have been seen by the writer at 
one time to lay the eggs without the attachment, or even presence 
of a male, and at other times to lay them with the male attached. 

2. Exophytic oviposition. — The female repeatedly dips the end of 
her abdomen into the water at a rate, in Plathemis trimaculaia, of 
120-150 dips per minute. At other times she strikes the water with 
her abdomen with such force as to fasten the eggs upon the vertical 
surface of rock (Buckhout). The eggs of this group are found to 
be covered with a transparent substance which causes them to ad- 
here to adjacent objects. The dipping of the female's abdomen 

T&AN8. AM. ENT. 80C. XX. ACOU8T, 1893. 
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enables the water to wash the eggs from her body. While the eggs 
are usually distributed in small numbers, Gerard found bunches of 
■ 30-40 egg-masses, each twelve to fifteen inches long and one-eighth 
of an inch in diameter, with about 500 eggs to the inch, and which 
subsequently yielded Libelluline larv« (Am. Ent iii, pp. 174-75). 
While the male usually releases his hold of the female immediately 
after copulation, Diplax frequently oviposits in pairs. Even when 
the male separates, he frequently follows the female while she is 
discharging the eggs. 

Most individuals probably pair more than once. A second pairing 
may take place while a female is in the very act of oviposition, as 
the writer has observed in Plathemis trimacnlaia and LibelitUa pul- 
chella; in both of these cases, after the interruption, the female re- 
sumed the discharge of the eggs. 

2. Development op the Odonata. 

BMBBYONIO (oval) DBVBIiOPMBNT. 

The eggs of the Odonata are smooth, pale yellow, elongated in the 
endophytic, elliptical and wider in the exophytic forms. The period 
of oval development varies from six days in Libellula pulchell^ and 
Ischmira vertioalis, to three weeks in Calopteryx virgo (Brandt). The 
number of eggs laid by one female is very variable ; tSOO was the 
highest found by Brandt in C virgo. 

Our knowledge of the embryonic development of the Odonata is 
based chiefly on the researches of Brandt (18) on Calopteryx virgo. 
What is here presented is mainly an abstract of his paper. 

The anterior pole of the freshly-laid egg is distinctly more pointed 
than the posterior. An examination of the outline of the egg shows 
one of its long sides to be almost straight, while its oppMMite side 
is distinctly convex; the straight side corresponds to the t>entral 
surface of late, but not early, embryonic life, and the convex side 
to the dorsal surface of late embryonic life, and will be so desig- 
nated in the following account. The length of the egg is 1 mm., 
its greatest breadth .2 mm. Two membranes enclose the egg, an 
outer (chorion) and an inner (vitelline membrane). The chorion is 
structureless and at first colorless; it is thickened at the anterior 
pole, and here also a small gelatinous mass adheres. The micropyle 
passes excentrically through the summit of this thickening of the 
chorion. Moreover, a delicate, folded, funnel-like membrane is 
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placed just beyond the gelatinous mass. Both membrane and mass 
increase the facility of entrance of the spermatozoa into the egg. 
Within the very thin vitelline membrane are mostly yolk spheres 
and fat drops with, of course, the egg-nucleus. 

The blastoderm does not apparently arise as a continuous layer, 
but in isolated patches, which afterwards unite and form a single 
layer of cells over the entire surface of the egg, but within the egg 
membranes. Six to twelve hours from the time of oviposition were 
required for its complete formation. The blastoderm then thickens 
slightly at both poles and also on the ventral surface near the poste- 
rior pole. This latter thickening (the ven<ra/^/afe — Bauchplaite — 
bpj ^g. 33A) is shield-shaped and consists of two or more layers of 




Fig. 33. 

Five diagrammatic median longitudinal sections of the egg of CtUopttryx (after Kors- 
chelt and Heider, based on Brandt). 

A— E, successive stages in development. Tlie egg-membraues are omitted. 

a, anterior pole of egg. </, dorsal side of egg. 

a/^ amnion fold. do^ yolk. 

oA, amnion cavity. k^ head end of the germinal band. 

am^ amnion. A<, tail end of the germinal band. 

by posterior pole of egg. kk. beginning of the invagination. 

6ly blastoderm. j, serosa. 

bpy ventral plate. v, ventral side of egg. 

cells, but fades, without distinct boundaries, into the rest of the blas- 
toderm. An invagination now takes place in the ventral plate in 
the form of a tube-like insinking into the central part of the egg 
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(fig. 33B). The cavity of this tube is the amnion cavity; its inner 
blind end is directed towards the anterior pole of the egg, which it 
approaches more and more as the tube increases in length. The 
blind end is what will hereafler be the tail end of the embryo, and 
at this stage of development, is much nearer the anterior than the 
posterior pole. The walls of this tube are, from their mode of origin, 
continuous with the uninvaginated parts of the ventral plate ; as the 
tube increases in length, that part of its walls nearest the dorsal sur- 
face of the egg steadily diminishes in thickness until it forms a mere 




Tig. 34. 

Three later stages of the embryonic development of Calopteryx^ showing the taming 
of the embryo within the shell (after Korschelt and Heider, based on Brandt). 
The egg-membranes are shown here. 



a, opening of the amnion cavity through 

which the embryo passes. 
aby hind part of the abdomen, 
am, amnion. 
at^ antenna. 
md^ mandible. 



mx-iy first maxilla. 

mx^ second maxilla (half of labium). 

oty beginning of cesophagus. 

/S A/3, first, second and third leg. 

j«, serosa. 

9, front head. 



membrane — the amnion; that part of the wall nearest the ventral 
surface of the ^gg is not thinned, and gives rise eventually to the 
entire ventral surface of the embryo and the paired appendages, 
including those of the head (fig. 33C). 

Meanwhile, the uninvaginated portions of the ventral plate are 
gradually reduced to a sharply circumscribed area in front of the 
mouth of the amnion cavity, and become divided into two bilaterally 
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symmetrical halves — the lateral lobes {Seitenlappen), which eventu- 
ally take part in the formation of the head. The thick part of the 
wall of the invaginated tube, together with the lateral lobes, forms 
the germinal-hand (Keimstreif ). 

While the above-described changes have been taking place in the 
germinal band, the cells of the rest of the blastoderm, except at the 
anterior pole, have become flattened and surrounded by an inter- 
cellular substance. The most external layer of cells of the lateral 
lobes undergoes the same change, unites with the similar cells around 
the mouth of the invagination, and so closes the open end of the 
amnion cavity. The egg is thus enveloped by a membrane — the 
serom — which is entirely free and unconnected with the amijion,* or 
the germinal band. Meanwhile the yolk, which lies almost every- 
where between the serosa and the embryo, has been divided into 
spheres. 

The deep (hind) end of the germinal band now curves so that the 
hind part of the abdomen becomes folded ventrally upon itself 
Three pairs of swellings appear on the amniotic side of the germinal 
band, the beginnings of the three pairs of legs. In front of these 
(in this stage of development, nearer the posterior pole of the egg) 
three similar pairs of swellings soon appear, which will be the two 
pairs of maxillae and the mandibles (fig. 33D). The length of these 
swellings decreases from behind forwards. As soon as these swellings 
are clearly recognizable, two distinct layers can be seen to be form- 
ing in each — an outer, skin layer and an inner, nerve-muscle layer ; 
each layer of each swelling is continuous with the similar layer of 
the swelling in front and behind. As they increase in length, the 
swellings are directed towards the hind end of the embryo. Soon 
after the formation of the mandibular swellings, a similar antennal 
pair appear in front of them, and in front of the antennae a single, 
median, unpaired swelling, the front- head (Vorderkopf). Antennae 
and front-head show the same two layers as the other extremities. 
Behind the front head an invagination takes place — the beginning 
of the fore-gut. The front-head eventually gives rise to the clypeus 
and the labrum, and fuses with the lateral lobes which form the 
remainder of the head, excepting, of course, the mouth-parts. 

The embryo now stretches itself so that the lateral lobes, instead 
of lying near the ventral surface of the egg, approach its posterior 

* The amnion is the viscerates Blatt of Brandt, and the serosa is his parietales 
Blatt. 
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pole. Up to this period the embryo has occupied a reverse position 
to that in which it is found in later embryonic life. Its head end 
has been much nearer the posterior than the anterior egg pole, and 
its hind end nearer the anterior pole, while the appendages have 
been directed towards the dorsal egg surface ffig. 33E). The man- 
ner in which it changes its position will now be described. 

Near the point where the amnion cavity was closed by the growth 
of the serosa, the amnion and serosa fuse together. The fused part 
tears. The torn right and left halves adhere to the dorsal egg sur- 
face. By contractions of the serosa, the yolk substance is drawn 
towards the anterior egg-pole, and this in turn forces the embryo, 
head first, through the rent. When this turning out is completed, 
the embryo lies with its head near the anterior pole, the appendages 
towards the ventral egg-surface, and the hind end of the abdomen*, 
which is still folded ventrally on itself, towards the posterior pole. 
The ventral egg-surface, which was at first almost straight, is now 
also convex, owing to the increase in size of the egg-contents. The 
mandibles and first maxillse lie transversely, the other appendages 
are directed backwards and somewhat towards the median line. The 
hind end of the abdomen bears three pieces, the beginnings of the 
tracheal gills, which conceal between them an invagination, which 
is the commencement of the hind-gut (fig. 34). 

Brandt has given no detailed account of the remaining phenomena 
of embryonic development. He merely mentions that the segmen- 
tation of the body becomes more distinct, the appendages become 
jointed, teeth appear on the mandibles, the second maxillae unite 
along their inner edges, the eyes appear, the cuticle becomes light 
brown, the yolk gradually disappears from the outside of the ger- 
minal band, its remainder being visible in the mid-gut. 

When the embryo has reached its final position in the egg, the 
germinal band forms merely the ventral surface, the appendages and 
the greater part of the head of the embryo. The dorsal and much 
of the lateral parts of the thorax and abdomen are represented solely 
by amnion and serosa enclosing the remaining yolk in a sack. It is 
considered probable by Korschelt and Heider (18, p. 808), that the 
serosa part of this sack thickens, is invaginated into the yolk filling 
the sack, becomes constricted off*, that its cells break up and mingle 
with the yolk, and that the walls of the yolk-sac are then furnished 
by the amnion alone. Whether the amnion is converted into the 
definite dorsal body-wall, or whether this is formed by lateral up- 
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growths of the germinal band is unknown. No account exists of 
the formation of the endoderm and mesoderm, or of the internal 
organs. 

THE NYMPH. 

The term nymph is here used to denote that stage of Odonate ex- 
istence between the egg and the transformation into the imago. The 
length of time which elapses between the hatching of the egg and 
imagination (nymphal period), and the number of moults during 
that period, have not apparently been recorded for any species. It 
seems probable that the time extends over a considerable number of 
months, at least in the larger species, and that moulting occurs many 
times. 

The nymph of Anax j«fiitt«, jnst hatched, is 2 mm. long; the length of the 
bymph skin remaining after imagination is 45 mm. A nymph of this species ob- 
tained in August, 1888, moulted September 3d, the cast-off skin being 15 mm. 
long; it moulted again September 20th, the length of the ezuvia was about 17.5 
mm. ; this nymph died before moulting again. According to Poletaiew (5), the 
rudimentary wing-covers only appear in Odonate nymphs after the third or 
fourth moult; both of those last mentioned exuvisB show these covers. These 
facts appear to support the statement just made, although, of course, captivity 
may have retarded the rate of growth. 

The young nymph, when hatched, is about 1 mm. long in Libel- 
lula pulchella, 2 mm. in Anax Junius, In all the groups it is flat- 
tened from above downwards, the head is large and distinct, the three 
thoracic segments are clearly visible, and likewise the ten abdominal 
segments. The eyes are relatively small, and in all the groups are 
widely separated from each other. The antennae, on the contrary, 
are much longer than in the imago, being as long as the head in the 
young nymph of Mesothemis dmplieicollis ; they consist of three 
joints, of which the terminal one is much the longest, except in the 
legion Calapteryx, No ocelli are visible. Both mandibles and first 
maxillaB are present, somewhat similar to those of the imago. The 
labium (second maxillae) has the form which is so characteristic of 
the Odonate nymphs (see PI. II, ^g, 8), and is known as the mask.^ 
It is proportionally very much longer than in the imago. It con- 
sists of a basal piece (submentum), attached to the head, and which 
at ita distal end bears a second piece (m and 7m/, fig. 8), correspond- 
ing to the mentum and median lobe of the imago together. The 

* So-called from the circumstance that in many genera, e. g. lAbeUtUa. the lat- 
eral lobes are so large as to cover (mask) a great part of the face, when folded 
in rest 
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distal extremity of this second piece bear at either angle, a lateral 
joint (^11), the lateral labial lobe of the imago. On the outer side 
of the lateral lobe is one or more articulated spines, of which the 
apical one (<p) is probably the free terminal joint of the labial palp, 
while on the inner side are teeth or spines (figs. 8, 9, 10). The sub- 
raentum is directed backwards, and, in rest, lies in contact with the 
ventral thoracic surface, between the bases of the legs. The articu- 
lation of the submentura with the second piece is hinge-like, the latter 
being directed forwards. The planes of the lateral lobes are inclined 
to that of the second piece. The labium can thus be protruded to a 
considerable distance in front of the head, while the movement of 
the lateral lobes is from side to side, their teeth and spines completing 
the already formidable armament of the mask. The feet are very 
long in proportion to the body, thus giving a spider-like appearance 
to the nymph. Their main divisions are clearly expressed, and are 
sparsely clothed with hairs, but the joints of the tarsus are indistinct, 
and the tarsal nails are not toothed. Owing to the flattened form of 
the body, the bases of the legs of the right and left sides are much 
farther apart than in the imago. The shape of the abdomen varies 
in the different groups. At its hind end there are in the Zygoptera, 
three long, sparsely hairy, caudal tracheal gills, of which one is me- 
dian and dorsal, the other two lateral and more ventral. In the 
Anisoptera, in the same positions as those occupied by the gills, are 
three chitinous pieces which act as valves to guard the anal opening. 
Between these three pieces — which are called middle and lateral ap- 
pendages by Hagen — there is also in the Anisoptera, a pair of chiti- 
nous parts, which in life are constantly moving in a horizontal plane 
to and from each other in the process of respiration. Their function 
is probably to constantly renew the water in the rectum, in which are 
situated the rectid tracheal-gills. No traces of external genital organs 
are visible. The alimentary canal is complete, but there are as yet no 
salivary glands. Packard (19) distinguished the dorsal vessel in re- 
cently-hatched nymphs of Diplax, where the " flow of blood to the head 
and the return currents through the lacunar or venous circulation 
along the sides of the body are easily observed.'' On either side 
of the body is a large longitudinal trachea (dorsal trunk?) from 
which branches proceed to the various parts of the body and the 
appendages, and are especially numerous in the rectal region. The 
ventral nerve cord and the cephalic ganglia are present; in the 
youngest nymphs of Ischnura verticalis and Idbellula pulchella, the 
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writer finds eight distinct pairs of abdominal ganglia in segments 
1 to 8 ; the last pair being the largest. 

The subsequent changes which take place in the nymph up to 

the time of imagination, are as follows : 

The relative increase in size of thorax and abdomen is much 
greater than that of the head, so that the latter, which, in the young 
nymph, was one-fourth or more as long as the trunk, in the last 
nymphal stage is only one-sixth to one-ninth of that length. The 
eyes soon become relatively larger, but never in any of the groups 
do they meet upon the top of the head. The epicranium is conse- 
quently of large size. The clypeus does not become differentiated 
into post- and ante-clypeus. The ocelli can be distinguished in old 
Agrionine nymphs at least. The long terminal antennal joint of 
the young nymph divides into a number of joints, in most of the 
subfamilies. Mandibles and first maxillse closely approach the form 
of those of the imago. The labium throughout retains its large 
proportionate size ; the shape of its lateral lobes is different in the 
young and old nymphs of the same species. 

Thorax, — In the young nymph the prothorax is almost, or fully as 
large as either of the other two thoracic segments, but as the nymph 
increases in size, the meso- and metathorax become relatively larger, 
due to the development of the wing-covers and the wing-muscles. 
The wing-covers appear after the third or fourth moult (Poletaiew), 
as small triangular flaps, one on either side of the meso- and meta- 
Dotum. They increase in size with each successive moult, are di- 
rected backwards, and lie upon the dorsal surface of the thorax and 
anterior abdominal segments, the hind wing-covers lying over and 
concealing the greater part of the front wing-covers; the courses 
of the chief longitudinal veins become quite apparent in the old 
nymphs. As the wing-covers increase in size, the right and left 
mesepisterna, which at first were entirely separate, extend dorsally 
and meet each other, first at the front margin of the mesothorax, 
their union extending gradually backwards towards the base of the 
front wing-covers. The boundaries of the pleural sclerites may be 
distinguished in the old nymphs. The bases of the legs remain 
quite far apart up to imagination ; the length of the legs although 
great throughout nymphal life, is relatively less than in the first post- 
oval stage. The hairs which clothe the legs of the young nymph 
are soon lost ; in their stead may be seen longitddinal rows of very 
minute spines, rudiments of those of the imago. Although the tarsi 
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of living Odonat« images are universally three-jointed, and while 
raost nymphs agree in this respect, the first and second tarsi of the 
nymphs of the Gomphinse are never more than two-jointed. The 
oldest nymphs rarely show any trace of the tooth on the tarsal nails. 

The abdomen is always much shorter and broader than in the 
imago, and owing to its flattened form, the distinction between dorsal 
and ventral surfaces is much more evident The pleura are equally 
well chitinized as the terga and the sterna ; in the Zygoptera they 
are infolded, in the Anisoptera exposed to view on the ventral sur- 
face ; the sterna are rectangular. Along the lateral margins of the 
segments a spine is frequently developed, the arrangement of which 
is often of generic character. 

The three tracheal-gills which terminate the abdomen of the Zy- 
goptera are, in the young nymph, conical, tapering gradually to the 
apex, longer than the abdomen and sparsely hairy. In Calopteryx 
they become triangular in cross-section ; in the Agrioninse, each gill 
becomes a flat, thin plate; in both cases they enclose tracheal 
branches. Their relative length decreases. 

In the Anisoptera, where, from the first, the places of the terminal 
gills are occupied by chitinous, non-respiratory appendages, the mid- 
dle or dorsal appendage appears to be the shortest even at hatching. 
The pair of chitinous pieces, described as being constantly in motion 
in young Anisopterous nymphs, apparently disappears in early nym- 
phal liib. It is perhaps a fact of some significance that the hairs 
which are found in the youngest nymphs on the thorax, abdomen, 
legs, terminal gills in the Zygoptera or three terminal appendages in 
the Anisoptera are early lost. 

The superior terminal appendages of the imago appear in the 
nymph at about the same time as the wing-covers, as a small conical 
process on either side of the dorsal gill or dorsal appendage. They 
increase in length with each moult, but never become as long as the 
gill or appendage between them. A comparison of recently trans- 
formed imagos and old nymphs indicates that the anal segment of 
the imago is formed by the representatives of the three caudal gills 
(Zygoptera) or appendages (Anisoptera) of the nymph. In the 
females (imagos) of both of these groups neither dorsal nor lateral 
pieces are greatly developed, and the anal opening lies between all 
three. In the males of the Zygoptera the two inferior appendages 
correspond in position to the two lateral gills of the nymph ; the 
anal opening lies between them and is bounded above by a plate 
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corresponding to the dorsal gill. In the males of the Anisoptera 
the dorsal appendage of the nymph is represented by the single in- 
ferior appendage of the imago, and the two lateral appendages by 
the right and left halves of the tubercle in which the anus lies, below 
the inferior appendage. The inferior appendages of the males of 
the Zygoptera and Anisoptera are therefore not homologous. 

The only external genital organs which appear in the nymphal 
period are to be found on the ventral surface of the ninth segment 
of older nymphs of the Agrionidae, the Aeschninse and the CJordule- 
gasterinse. The female nymphs of these groups may be recognized 
by the longitudinal ridges, which correspond to the form of the vul- 
var lamina and the genital valves of the imago. The old male 
nymphs of the Agrioninse have two ventral hooks near the apex of 
9, representing the two valves closing the orifice of the common duct 
of the testes. The same are also indicated by a slight eminence in 
male Aeschnine nymphs. 

The information which exists as to the development of the internal 
organs is very little. The abdominal muscles form a more complete 
sheath than in the imago; they are well developed in the youngest 
nymphs. Poletaiew (5) believes the wing-muscles to be formed at 
the same time that the wing-covers first appear ; they then are com- 
posed of globules similar to those of adipose tissue and interlaced 
with trachese, while all the other muscles are striated, as are the wing 
and remaining muscles of the imago. In consequence of the shape 
of the thorax, the wing-muscles of the nymph are more vertically 
placed at first, and subsequently change their direction in conformity 
with the increasing obliquity of the thorax. 

The positions of the three parts of the alimentary canal correspond 
in older nymphs at least, to those of the imago, and the histological 
structure of the mid-gut is the same (Faussek 7). The characteristic 
featuies of the hind-gut will be referred to in connection with the 
respiratory apparatus. The time of the first appearance of the Mal- 
pighian tubules is unknown, but they are well developed in old 
nymphs. 

The respiraiary apparatus has been carefully studied by Oustalet 
(28) and Roster (30) in the nymph of the European Aeschna cyanea 
(maeulaiissima) and by Miss Olga Poletaiew (29) in those of Ae. 
grandis and juncea. Oustalet distinguishes three main pairs of tra- 
cheal trunks — dorsal, viseral and ventral, as already described for 
the imago of Libellula pulchella. The dorsal pair lie on the dorsal 
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surface of the alimentary canal in the head, thorax* and anterior 
abdomen, posteriorly they become more lateral. In the thorax they 
lie closely side by side, pass into the head, are connected by a cross 
trjink at the base of the brain, and then each bifurcates. In the 
middle of the thorax a cross-trachea connects the two dorsal trunks, 
and from this cross-trachea a branch is given off to the metastigma 
of each side. In the thorax each dorsal trunk gives off the follow- 
ing principal branches to its own side of the body : one to the me- 
sostigma; one to the third leg; one which unites with a tracheal 
coming from the mesostigma, the common trachea running to the 
second leg ; another tracheal runs from the mesostigma to the first 
leg, but on its way gives off a recurrent which runs forwards and 
underneath the oesophagus and unites with its fellow of the other 
side to form a loop, from which loop a branch runs forwards on 
either side below the oesophagus into the mask. In the abdomen 
each dorsal trunk is connected by six croes-trachese with the ventral 
trunk of the same side. The anterior end of each ventral trunk 
terminates in fine branches in the hind part of the thorax ; between 
the fifth and sixth of the cross-trachese connecting it with the dorsal 
trunk the visceral trunk unites with it, the common trunk continuing 
backwards and finally terminating in tracheoles. Anteriorly, each 
visceral trunk empties into the branch given off by the dorsal trunk 
to the second leg, but of the other side of the body. In Aesehna 
cyanea the visceral trunk unites posteriorly with the ventral trunk, 
but remains separate in Diplax vul^ata and Plaietrum depresmm. 
Roster's figure of the tracheal system of Ae. cyanea agrees in the 
main with the preceding account of Oustalet, except that he shows 
each ventral trunk to run forwards to the mesostigma of the same 
side. 

The writer has been able to verify many of the details of distri- 
bution given by Oustalet, in the nymph of Ledes foreipata. Here 
the dorsal trunks are six or more times larger in calibre than the 
visceral or ventral trunks. In the hind part of 9, each dorsal trunk 
bifurcates, the more lateral branch supplies the lateral caudal tra- 
cheal-gill, the upper joins its fellow of the other side in the dorsal 
caudal tracheal-gill. Each visceral trunk empties anteriorly into 
the branch to the third leg of the other side of the body. 



* Compare the acconnt given of the dorsal trunks for the imago of L. pulchdla, 
p. 179. The significance of this difference is unknown. 



Digitized by 



Google 



NORTH AMKRICAN ODONATA. 201 

The chitinous lining of the rectum of the Anisopterous nymphs 
is modified so as to present the appearance of six longitudinal bands, 
rectal tracheal-gills. Each of these tracheal-gills consists of two rows 
of thin lamellae in the Libellulidse, of two rows of villous tufts in 
Aest^Tia cyanea (Oustalet), or of two rows of lamellae, similar to, but 
of different shape from those of the Libellulidse, in Ae»chna grandis 
and juncea (Miss Poletaiew). Into each lamella, or into each papilla 
of each tuft, run one or more tracheals and split into tracheoles, 
which run to the apex of the lamella or papilla, recurve and anas- 
tomose with efferent twigs * The lamellar or papillar tracheals are 
derived, according to their situation, from a dorsal or a visceral 
trunk. Each dorsal trunk gives off nine or ten cross-tracheae to 
each of the upper two rectal tracheal-gills of its own side of the 
body, while the lowermost (ventral) gill is supplied by about eight 
cross-tracheae from the visceral trunk of the same side (Oustalet). 
The epithelium of the hind-gut of an Aeschna-ny mph has been 
studied by Faussek (7), who finds it to be of two kinds, sharply dis- 
tinct from each other: 1, of large cells and nuclei ; 2, of small cells 
and nuclei. No regularity in their distribution exists ; the smaller 
cells are found in compact, involved folds, the larger where there 
are none or only simple, isolated folds. At the extreme hind end 
of the rectum are six rectal glands, from the simultaneous presence 
of which, with rectal gills, Faussek concludes with Chun (Abh. 
Senckb. Natf Gesell. x, pp. 27-55) in opposition to (Jegenbaur, that 
rectal glands are primitive, rectal gills secondary. The rectal tra- 
cheal gills are not carried over into the imago (Hagen 27), but as 
previously mentioned, their vestiges persist. The rectal chamber 
may serve both for aquatic and for aerial respiration, and, by violently 
ejecting its contained water, for propulsion, and apparently for de- 
fense (Miss Monks, Am. Nat. xv, p. 141). 

The existence of three rectal-tracheal gills in (hlopteryx, an- 
nounced by Dufour (Compte Rendu, I'Acad. Sci. T. 29, pp. 764-7, 
1849), though denied by Miss Poletaiew (29), has been reaflfirmed 

* Such is the account given by Oustalet. Macloskie states that the ultimate 
tracheal ramifications in these lamellsB end ctecally, and that the ''action of the 
trachese is tidal rather than by peripheral capillary circulation" (Psyche iv, pp. 
Ill, 112, 1883). The results of the writer's examination of the lamellsFt of a 
Libellulid nymph and of the caudal tracheal -gills of Leslet agree with those of 
Oustalet. As, however, the recurrent tracheole-s become connected with the 
twi^ from which the efferent tracheoles arise, the peripheral capillary circula- 
tion, if there be snch, mast be confined to the loops alone. 
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by Hagen (27). Dufour (/. c) regarded the caudal tracheal-gills 
of Calopieryx merely as " swimmerets or oars," and although they 
do serve this purpose, yet the middle tracheal-gill is well supplied 
with tracheals and apparently functions as a respiratory organ. The 
nymphs of the Calopterygine genus Euphcea are remarkable in that 
they possess three futu^wnal caudal tracheal-gills, three rectal tra- 
cheal gills, and an external, conical tracheal-gill on each side of the 
first eight abdominal segments (Hagen 52). 

The thin caudal tracheal-gills of the Agrioninse are well supplied 
with tracheae, but as the nymphs live after these are removed, Dewitz 
(25) suggests that here also the rectum may perform respiratory 
functions. No rectal tracheal-gills, however, have been found as 
yet in this subfamily, although the rectal walls are well supplied with 
trachese. 

There are ten pairs of spiracles, as in the imago, and similarly 
distributed. They are all open, but those of the abdomen are prob- 
ably not functional (Hagen 27, 52). The thoracic stigmata become 
functional at an earlier period in the nymphal life of the Agrionidae 
and Libellulidse than of the Aeschnidse, but in all three cases only 
on one side of the body (Dewitz 25). 

The nerve-ganglia occupy the same positions in the old nymphs as 
in the imago. In a Libelluline nymph, genus unknown, the writer 
found the meso- and metathoracic ganglia distinct, although nearer 
to each other than the former to the prothoracic pair ; the same 
nymph had the testes well-developed. While each of the first eight 
abdominal segments of the young nymphs of Isehnura veriuxUis and 
LibeUula pulchellu has a pair of ganglia, all old nymphs, as far as 
known, have seven pairs as in the imago. In what way the reduc- 
tion is efiTected is unknown, but the result is to leave the second ab- 
dominal segment without ganglia of its own (see p. 188). 

The nymphs are ordinarily not very active, although when dis- 
turbed they can move quite rapidly, those of the Zygoptera by a 
serpentine movement of the abdomen, those of the Anisoptera by a 
series of "jerks," propelled by the water ejected from the rectum. 
Most of this period is spent clinging to the under surface of plants, 
sticks and stones, relying on a cautious approach and a sudden move- 
ment of the mask to obtain their living food.* 



The food of the oymphs has already been coDsidered in connection with the 
alimentary canal of the imago, p. 177. 
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Still greater inactivity precedes the moults of the njraphal period, 
which are accomplished in the water. The fissures by which the 
nymph emerges from the exuvia are two, a transverse dorsal curved 
fissure passing across the top of the head through the middle or in 
front of the eyes, and a median longitudinal dorsal fissure extending 
from the first fis.-^ure as far back as the base of the hind wing-covers. 
The exuvia remains in one piece. From his studies on Odonate 
nymphs, Chatin (23) concludes that the '* epidermal cells produce 
the chitinous coat not by secretion, but by a special process, which 
is to be considered as a direct emanation of their protoplasm trans- 
forming itself into chitinified strata." 

When the time for the final transformation (imagination) arrives, 
the nymph crawls out of the water upon some object. The skin 
splits in the same lines as described above. In the Agrioninse, at 
least, the first part of the imago to emerge is the anterior portion of 
the thorax, then the head, the feet, the wings and the abdomen. The 
last two are of course much smaller at this time than they will be. 
The imago lingers near where the transformation has taken place, 
until the wings and abdomen are stretched to their full extent. Bel- 
lesme (22) thinks, from his observations on Platetrum depresmm, 
that this inflation is accomplished by swallowing air and storing it 
in the alimentary canal. 

The nymph-skin, left attached to the object by its feet, almost per- 
fectly preserves its size and shape, and sometimes closes at the fissures 
so as to quite conceal them. The following measurements give the 
size of a nymph-skin and of the fully expanded imago, a female 
Anax Junius, which came from it, the first dimension in each case 
being that of the exuvia : 

Total letif^tb (including appendages) 45 mm., 67. Length of the head 7,7. 
Greatest height of head 3.5, 8.5. Length of thorax 8. 14. Length of abdomen 
(incl. app.) 32.5, 46. Length of hind wing (cover 8.5j, 49. Length of third fenmr 
7.6. 10. 

In recently transformed imagos the colors are pale, and a yellowish 
hue predominates ; such are called teneral imagos. The characteristic 
color of the species appears after some hours. A sign of increasing 
age is a bluish or whitish powder, which appears on the body, espe- 
cially <»f the males, and is known sls pruinoseyiess. While the colors 
of the nymphs are dull, in harmony with that of their surroundings, 
and therefore protective, those of the imagos are usually bright, 
attractive and frequently brilliant. 
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The range of size of Odonate imagos extends from Agriocnemis 
minima Selys, of Java, whose abdomen measures 13.5 mm., the hind 
wing 8.5 mm. — to the Central American Megaloprepus ccerulatus 
Drury (ab. 102, hind w. 94) and the South American Mecistogaster 
amalia Burm. (ab. 130, h. w. 85). The three species named are all 
Agrioninae and have very slender bodies. The largest robust species 
is Oynacantha plagiata Waterh. (ab. S 90, 9 67, hw. % 65.5, 9 
81), an Aeschnine of Borneo and Sumatra. 

3. Distribution of the Odonata. 

CONDITIONS DETBBMININO DISTBISnTION. 
Nature of the waier in which the nymphs live. — Owing to the aquatic 
life of the nymphs, the imagos absolutely must spend at least a por- 
tion of their lives in the neighborhood of fresh, or at the most, 
brackish water. No Odonate nymphs are known to live in salt water, 
but probably some coast species, such as Ischnura Ramburii and 
Micrathyria berenice, live in that which is brackish. Schwarz ob- 
served nymphs in shallow pools of mixed salt and sulphurous or 
fresh water on the flats near Great Salt Lake, Utah, and in sulphur 
creeks (Can. Ent. xxii, pp. 238-9). 

Temperature, — Considerable heat is required for imagination, for 
activity during, and for the very existence of» imaginal life. Even 
in temperate climes the Odonata are only active in warm. weather, 
cool, cloudy days in Summer causing them to take refuge in grass 
and foliage. Only one species of Odonata — the European Sympyena 
' ,' fusca Vander L. — is known fto^regularly^ibernate as an imago in 
numbers (Ren^ Martin, Rev. Sci. Bourb. i, pp. 53-57), although 
some few imagos of Diplax do so. This ability means a greatly in- 
creased length of imaginal life, which for most Odonata varies from 
25-45 days, but in S, fusca becomes nearly seven months (Martin). 
In the great majority of cases the Winter is probably spent in the 
nymphal state. 

Checks to Increase, — Negative checks to increase may be due u> 
the drying up of the water in which unhatched eggs have been placed, 
or to low temperature; the eggs do not seem to be well adapted to 
resist unfavorable conditions, judging from those reared in glass jars, 
although McLachlan found Agrion mereuriale ovipositing in soft 
mud where the water had evaporated. Positive checks are furnished 
by those animals which devour or injure the Odonata in different 
stages. Brandt (18) found more than half the eggs of Cahpteryx 
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virgo in the river Wieseck, near Giessen, to be infested with the 
larvae of Folynema ovulorum L., a minute Hymenopter of the family 
Chalcididse. Minute Diptera and Acarina also oviposit in or devour 
the eggs (Mrs. Aaron 54, p. 50). These and the young nymphs 
provide food for fishes* and other aquatic animals ; added to this is 
the cannibalism of the nymphs (see p. 178). The writer has found 
a young spider, kindly identified by Dr. McCook as Dolomedes sex- 
jmnctaivs Hentz, feeding upon the soft parts of recently transformed 
imagos of Isehnura verticalis and NehcUennia posita which were not 
yet able to fly. The carnivorous habits of the Odonata naturally 
expose them to the entrance of intestinal parasites, and de Selys has 
recorded the finding of a Filaria in the abdomen of Diplax flaveola, 
inflating it to such an extent as to impede the insect's flight (Rev. 
Odon. d'Eur. p. 36). Red Acarina (mites) frequently occur on the 
thorax and abdomen of imagos, especially on the ventral side, and 
have been mistaken for eggs ; a male of Mesothemis simplicicollis, 
communicated by Mr. H. F. Moore, had upwards of 100 such mites 
attached to the ventral surface of the sixth and seventh abdominal 
segments. During oviposition the female dragonfly sometimes falls 
a prey to fishes. Lastly, dragonflies are eaten by various kinds of 
birds. 

Fisher (U. S. Dept Agric. Div. Ornith. and Mam. Bull. No. 3, 1893) records the 
follovriug FalcoDidffi as feeding on the Odonata in the United States: Swallow- 
tailed Kite {Elanoide* for^catu$)^ Sharp-shinned Hawk {Acdpiter vdox), Bed- 
shouldered Hawk {Buteo HneaiuB), Broad -winged Hawk {BuUo kUissimus)^ Duck 
Hawk [Falco peregrinus anatum), Pigeon Hawk {Falco columharius) and Sparrow 
Hawk (Falco sparverius) ; none of these live exclusively upon dragonflies. Mailer 
(Proc. Ent. Soc. Lond. 1671, p. xlii) quotes Natterer, who found **LibelIen" in 
the stomach of a South American Falconid, Hypotriorchis rufigvlarU. In central 
France, "from May to September, in the pond countries where Odonata are natu- 
rally common, the Hobereau {Falco subbuteo) lives almost exclusively on the 
large Aeschnids, while the Hydrochdido^hs eat hardly anything but Agrions. 
Certain other birds also attack the Libellulse at time-s, but none of them, even 
for a short season, make their exclusive diet thereon" (Ben6 Martin : Bull. Soc. 
Ent. France, 1891, pp. clxix-xxi). Gould states that he has frequently seen 
small birds, sparrows, etc., capture and eat the small species of Odonata frequent- 
ing the sedgy banks of the Thames (Proc. Ent Soc. Lond. 1871, p. xlvii). Both 
Martin and Gould mention that the dragonflies were deprived of their wings 
before being eaten by the birds. Hersey (Can. Ent. v, p. 160) found the King- 
bird ( Tyrannua carolineMta) feeding upon Odonata in New Hampshire. Starlings, 
blackbirds and sparrows fed on a swarm of Odonata at Dresden, seen by Weid- 



* Forbes gives a list of fishes in whose alimentary canals nymphs were found 
(Bull. 111. State Lab. Nat Hist, ii, p. 524). 
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inger (Ent. Nach. vii, p. 187j. The Egyptian Bee-eater {Meropi perrieus) inclndes 
dragoDflies Id its diet (Allen, Ibis, 1862, p. 360). 

Means of Didribution, — The highly-developed power of flight pos- 
sessed by the Odonata constitutes a most efficient means of distribu- 
tion, to which must be added the important aid afforded by the winds. 
Migratory swarms composed of many individuals of one or more 
species have frequently been observed. Koppen has brought together 
the records of sixteen migrations from 1494 to 1868 (Stett. Ent. Zeit 
1871, pp. 183-90), and Beutenmiiller (54, pp. 161-2) adds twenty- 
six instances, mostly between 1872 and 1888. Representatives of 
the Calopteryginse, Agrioninse, Aeschninse and Libellulinse have 
taken part in such migrations, but the chief migratory species is 
Libellula quadrimaculata, swarms of which have been met with both 
in Europe and in North America. Annual migrations of this spe- 
cies occur in the Charente Inferieure according to Riveau, and a 
similar statement is made by Brown for Aeschna eremiia (= clepsydra 
Say, see post) in Wisconsin. The cause of these migrations is un- 
known ; in some cases they are believed to be due to the drying up 
of ponds, but this explanation does not appear tf) account for all the 
known instances. 

Dragonflies have frequently been met with flying over the ocean, 
many miles from land, so that bodies of water of moderate size do 
not offer barriers to their dispersal. The observations of Schwarz 
(Proc. Ent. Soc. Wash, i, p. 208-15) lead to the conclusion, however, 
that many individuals do fall into the water and so perish. 

The number of eggs laid by a single female is very variable, but 
often amounts to several hundreds, and each imago pairs more than 
once. As a considerable number of eggs are usually laid in each 
body of water, a number of imagos is to be expected at that locality, 
for at least a short period after imagination. Eggs and nymphs, 
however, are probably frequently transported from one place to 
another by currents of water. 

GEOGRAPHICAL. DISTRIBUTION. 

The Odonata are found over nearly all parts of the world, being, 
of course, more numerous in the tropics. Nowheres are they known 
to pass beyond the northern and southern limits of permanent human 
habitation, as these are shown by Bartholomew (Hand Atlas), but 
they probably occur above the northern limit of trees. The most 
northern localities known for these insects are near Alten, in Fin- 
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mark, Norway, 70° N., for SanuUoehlora arciica; Norton Sound, 
Alaska, 65° N., for Aeschna juncea ; and the Wilui River, Siberia, 
60°-63° N., for Aeschna erenata (clepsydra), Leucarhinia rubicunda 
and other species. The annual isotherm of 0°C. (32° F.) passes 
above the first of these places, but below the other two, while a por- 
tion of the Wilui River is above the annual isotherm of — 10° C. 
( 14° F.)- Baron de Seljs mentions a wing, considered by McLachlan 
to belong to Samaiochlora metallica, collected by the Nordenskiold 
expedition at Port Dickson, near the mouth of the Jenesei, 73° 30^ 
N., but there is no knowledge as to whence it may have been carried 
by wind and wave. The most southern point at which dragonflies 
have been found is Bay St. Bernard, Hoste Island, Fuegian Archi- 
pelago, 55° 30^ S. for Aeschna diffinis Ramb. (Mabille), which, in 
point of temperature, does not compare with the northern locations 
mentioned. 

Odonata occur in the mountainous regions of the world, but com- 
paratively few precise records exist as to the elevations which they 
attain. AUogader latifrons and Cephalceschna orbifrons have been 
taken at 10,000 ft. at Phulloth, in Bengal, Ophiogomphus severus at 
9600 ft. in Colorado, Epigomphus snhohtums and Cordulegaster God- 
mani on the volcano of Irazu, Costa Rica (6000-7000 feet) and 
Camicinia harterti on Mt. Deli, Sumatra (8000 feet). 

The number of described species of Odonata at the present writing 
(July, 1893) is shown in the following table: 

Livinff throughout Poosil throughout 

SVBFAMILISB the world the world 

genera speoiee genera species 

OilopteryginsB 33 239 3 6 

AgrioDiDSB 88 605 7 28 

GoniphiDSP 46 254 10 28 

CordulegasteriDS 5 27 13 

Aeschuins 23 126 2 12 

Cordulin© 22 146 12 

Libellulinas 104 525 3 26 

Total 321 1922 27 105 

The distribution of the living forms in the various zoo-geographical 
provinces is shown on the next page in a table which has been pre*' 
pared for this paper by the writer's brother, Mr. Frederic B. Calvert ; 
it is based on Kirby (35), but with the addition of such species as 
have been described, and corrections made since the publication of 
that Catalogue. 
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The Calopteryginffi are most abundant in the N^eotropical and Oriental prov- 
inces, but the most widely distributed genus is CalopteryZy which is Palaearctic 
and Nearctic. None of this subfamily are Polynesian. 

The Agrionin» are cosmopolitan ; the genera Lestea and laeknura are world- 
wide, Argia is of both Americas and the Kurile Islands, Agrion is Palaearctic, 
Nearctic and Oriental, Pseudagrum and Disparaneura are of the Old World from 
West Africa to Australia and Borneo, and the most widely distributed species is 
EhuUlagma Cjfaihigerum of the upper parts of Europe. Asia and North America. 

No Gomphinse are Polynesian. Oomphiu occurs throughout the northern 
hemisphere. 

The Cordulegasterinse are Neotropical, Nenrctic, Palaearctic and Oriental. 
Corduiegaiter ranges through the northern hemisphere. 

The Aeschninse and two genera thereof, Anax and Aeachnaf are cosmopolitan. 
Gynaeantha is of the tropical and subtropical regions around the globe. 

The Cordulinse and Libellulinee are world-wide. Of the former Somaiochlara 
extends throughout the cooler parts of the northern hemisphere. Among the 
latter are Pantala Jlave$ceiM, the most widely distributed species of Odonata, being 
found in America. Asia, Africa and the Pacific (see Part II); Orthetrum. of all 
parts of the Old World, 0. sabina ranging from the Fijis to the Cameroons: Li- 
beUiUa quadrimaetdata and Dipldx scotica of the upper parts of the northern 
hemisphere; and CroeotkemU erythrma of Southern Asia, Europe and Africa. 

OEOLOOICAL DISTRIBUTION. 
Fossil remains of Odonata have been found as far down as the 
Lower Lias in England and Germany, although two fragments of 
wings from the Devonian of New Brunswick and named by Scudder 
PlatepkeTnera aniiqua and Gerepheinera simplex, really belong to the 
Odonata according to Hagen (Bull. Mus. Comp. Zool. viii, pp. 276, 
277). 

According to Kirby (35) the beds which have yielded them are in England the 
Lower Lias of Strensham, Binton and Cheltenham, the Upper Lias of Dumble- 
ton, the Purbeck of Swanage and the Vale of Wardour; in France the Eocene 
of Provence and the Miocene of Auvergne; in Germany the Lower Lias of 
Schambelen, the lithographic slates (Oc'lite) of Solenhofen, Eichstatt and Pap- 
penheim. and the Miocene of Oeningen, Schossnitz. the Brown coal of Rott and 
Sieblos, the amber of East Prussia; in Italy, the Eocene of Monte Boica; in 
Croatia, the Oligocene of Radoboj : in the United Siateu the Eocene of the Green 
River shales of Wyoming, and the Oligocene of Florissant and Roan Mountains, 
Colorado; in Queensland, the Cretaceous. 

The CalopteryginfB are represented in the lithographic slates by the living 
genus Euphea and the extinct laophlebia and Tanophlebia. Of the Agrioninee are 
the living genera Agrion (Solenhofen, Florissant, Amber, etc.), Megapodagrion 
(Green River). 7WcAoai«mt« (Florissant), and Le«(M (Radaboj, Oeningen, Sieblos) 
and the v^xIxwqX Dytagrion (Green River), Lithagrion (Florissant) and Agrionidium 
(English lower Purbeck). Belonging to the Gomphinie are the living Gomphus 
(Vale of Wardour, Amber), Gonphoides (DumMeton, Amber), Iciinua (Rott) 
r/ropeto/o (litliographic slataj and Pc^aZura (id., Sieblos), and the extinct Prnto- 
Undenia. fHenophlebia, Oymatophlebia (all lithographic stone), Heterophlebia {EugWfih 
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Lias, lithographic stone, Sieblos) and 8tenogomphu$ (Boan Moantain). Cordule- 
goiteroccun in the lithographic stone. Anax {Endohc^) and Aetchna (Scham- 
belen, lithographic stone, Wardour, Qoeensland Cretaceoos, Florissant, Oeningen, 
Rott) are living Aesohnine. Badobctj and Monte Bolca have yielded the living 
Oordulia, Lastly, for the Libellnline are the extinct Aeichnidium (Swanage. 
lithographic stone) and Libellulium (Swanage, Wardour), and living ** LibeUnla'' 
(English Lower Lias, lithographic stone, Provence, Anvergne, Oeningen, Schoss- 
nitz, Rott). 

The oldest Odonate remains are therefore of the Gomphina, Aesch- 
ninse and Libellulinse from the Lower Lias. The Calopteryginse, 
AgrioninsB and Cordulegasterinse are first found in the Oolite. The 
oldest known Cordulinse are of Eocene age. The value of this 
paleontological evidence will be discusse^l later. 

4. Relationships of the Odonata. 

RBLATIONSHIPS TO OTHER INSBCTS. 

The insects to which the Odonata are most nearly related, are the 
Ephemerina and the Perlina. All three groups, besides passing 
through an incomplete transformation, agree in the possession of 
three ocelli, numerous Malpighian tubules, and of aquatic nymphs 
which breathe by tracheal-gills. 

The Odonata and the Ephemerina constitute the Subulicomia of 
Latreille, by reason of their short, subulate (awl-shaped) antennae ; 
other agreements are the relatively small size of the prothorax to 
the other thoracic segments in the imago, but not in the nymph, and 
the absence of a part which may be closed as a fan in the hind 
wings — characters which are the opposite of those of the Perlina. 
The three terminal jointed setse of the Ephemeriue nymphs, clothed 
with short bristles, recall the three caudal, though jointless,* tracheal- 
gills of the nymphs of the Zygoptera, which at hatching are setiform 
and sparsely hairy, and in the Calopterygine genus Eupkcea, remain 
setiform and hairy for at least the apical half of their length. The 
nymphs of EuphcBa also have a lateral gill on each side of abdominal 
segments 1-8, another resemblance to the Ephemerine nymphs iu 
which such gills exist on 1-7. But in almost all other respects the 
Ephemerina differ from the Odonata in that their imagos have their 
mouth-parts more or less atrophied and functiouless, the tarsi four- 
or five-jointed, the wings of unequal length, the venation different, 
the terminal abdominal appendages (setae) jointed, and want the 
characteristic separated accessory genital organs of the male Odonata. 

* Nymphs of Lestes show traces of au articulated structure in the stems of the 
caudal tracheal-gills. 
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With the Perlina the OdoData have little more in common than 
as stated above ; however, the former have three-jointed tarsi and 
the mouth-parts ftinction as biting organs, although in structure they 
are quite different from those of the Odonata; the Perlina have 
eight pairs of abdominal ganglia. 

While, therefore, the Odonata are more nearly related to the 
Ephemerina, the differences separating the two groups are still con- 
siderable. 

Aa the commoD ancestral form of the Perlina, Ephemerina and Odonata, 
Mayer suggested the Protamphibion characterized by having eleven free abdom- 
inal segments, prothorax freely movable, bead fixed, biting mdnth-parts, wings 
equal, three ocelli, tarsi five-jointed, three thoracic and seven abdominal ganglia, 
20-50 Malpighian tubnlee, no ovipositor (legescheide) ; development with inter- 
nal germinal band, larva with three pairs of legs, similar to the imago (Jen. Zeit. 
Naturw. x, p. 202, 1876). 

The Odonata also possess primitive Insectan features in that the 
embryo is developed from an invaginated germinal band, recalling 
the manner of development of the Myriapods (Korschelt and Heider 
18), and in the preservation throughout life of ten distinct abdominal 
segments with a terminal anal segment — a number which appears to 
be constant for the early embryonic stages of all insects. 

RELATIONSHIPS OF THB ODONATB GROUPS TO BAOH OTHBR. 
The writer's view of the relationship of the subfamilies of the 
Odonata to each other may be best expressed by the accompanying 
diagram, in which the Calopteryginse are represented as the most 

CorduIin» Libellolinse 



€k>mphiiue 




Cordul^^88terin8e 
Aeschnlnse 

Agrioninae 



^ Petaluroid 
Gomphinae 



^ Calopterygf n» 

primitive and least specialized. That at least some Calopteryginae 
are less specialized than all the other Odonata, or in other words 
differ less from other Insects, seems to be indicated by the simulta- 
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neous possession of the following structural features: for the imago, 
the relatively less extent of the eyes, the less degree of fusion shown 
in the labium, the completeness of the first lateral thoracic suture 
(i. c. a less intimate union of meso- and nietathorax), and the dis- 
tinctness of meso- and metathoracic ganglia ; for the nymph, a greater 
resemblance to Ephemerine nymphs by the possession of three, origi- 
nally setiform, caudal tracheal-gills, and of lateral abdominal tra- 
cheal -gills (Euphcdo). 

If this starting point be accepted, the AgrioninsB, admittedly the 
nearest allies of the CalopteryginaB, form a group having no relation- 
ship to the other subfamilies save by a common descent from Calop- 
terygine ancestors. Approaches to connecting forms between the 
two groups are furnished, as De Selys (40) long ago suggested, by 
the exotic Calopteryginse Amphipteryx and Micromerus. Of the 
Agrioninse, the legion Lestes stands nearest the Calopteryginae by 
the point of origin of its subnodal and median sectors. The legion 
Agrion is the most specialized of its subfamily ; of its genera, Argia 
is probably the oldest phylogenetically, and the line of descent from 
it may run through Agrion, Enallagma or Nehalennia, and Ischnura 
to Anomalagrion. With such a phylogenetic series the views of 
Kolbe (3) agree — that the male appendages, which are the essential 
supports in copulation, gradually lose their relative size; that to 
supply this deficiency emarginations and lobes are formed on the 
hind margin of the prothorax of the female, and that in accommo- 
dation to the shape of this last, the tenth segment of the male be- 
comes emarginated or provided with bifid processes. 

Of living Anisoptera, the Gomphinje of the legion Petalura of 
Selys most nearly approach the Calopteryginie in that they have 
the eyes separated, the median lobe of the labium bifid, the vulvar 
laminje formed as an ovipositor and with genital valves. We know 
nothing of their nymphs. There are but four living genera, viz. : 
Petalura with one species from Australia, Uropetala with one species 
from New Zealand, Tachopteryx with two species from the United 
States and one from Japan, and Fhenes with one species from Chili. 
Four fossil species have been referred to Uropetala and three to 
Petalura (Kirby 35). 

Derived from Petaluroid forms, three lines of descent may be con- 
ceived. One of these is that of the Aeschninse which preserve the 
ovipositor, the genital valves and the distinctness of meso- and nieta- 
thoracic ganglia, but in which the median labial lobe is entire, the 
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eyes are united on the top of the head, and the abdomen develops 
lateral longitudinal carinse ; here are the most powerfiil in flight of 
all Odonata. 

As a second line from the Petaluroid forms, come the Cordulegas- 
terinse ;* here the median lobe of the labium remains cleft, the eyes, 
although often meeting dorsally, do so only in a single point, but the 
genital valves disappear. 

Thirdly are the bulk of the Gomphinse which ultimately have the 
median labial lobe entire, lose the genital valves and the ovipositor, 
have the meso- and metathoracic ganglia united, but preserve the 
primitive characters of separated eyes and absence of lateral ab- 
dominal carinse. 

From some point along the Gomphine line, the Libellulidse can be 
conceived as having arisen. From Gomphine ancestors they in- 
herited the absence of an ovipositor, and perhaps the union of the 
last two thoracic ganglia; the eyes meet upon the top of the head, 
the labium loses all trace of the bifid (bilateral) character of the 
median lobe, which is quite small as compared with the lateral lobes ; 
a change takes place in the venation of the wings, so that the triangle 
of the front wings is elongated in the direction of the short axis of 
the wing, and the triangle of the hind wings (in the more specialized 
genera) although retaining its direction of elongation, comes to lie 
with its inner side in the prolongation of the arculus ; and lateral 
carinje appear on the abdomen. The relationship between the two 
subfamilies of the Libellulidse is not yet apparent; the most im- 
portant systematic character separating them is a small tubercular 
projection present on the hind margin of the eyes of the Cordulinse. 
Perhaps we are to look upon such Corduline genera as Somatochlora 
as the most 8|)ecialized of all the Odonata. 

The preceding view of tlie relationships of the various groups to each other is 
based entirely on morphological evidence. There is, apparently, only one im- 
portant morphological fact which is not in favor of regarding the Calopteryginae 
as the most primitive group, and that is that these dragonflies have an ovipositor, 
while neither the Perlina nor the Ephemerina possess such. For this reason Mayer 
regarded the Libellulidse as most approaching the hypothetical Protamphibion, 
one of whose characters (see above) was "no ovipositor;" he consequently 
looked upon the Agrionid» on one hand and the AeschnidsB on the other, as 
derived from a Libellulid stock. If the Protamphibion did not have an ovipos- 
itor, to look upon the Calopterygiuee as the writer does, means that the Gom- 

* Here and elsewhere throughout this paper the subfamily Cordulegasterinse 
is equivalent to the legion Cordulegaster of Selys alone, and not of the extent 
of the Division Cordulegasterina of Kirby (36). 
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phins and LibellalinsD have reverted to the far back ancestral peculiarity iu 
this respect On the other hand, to accept Mayer's view means that the ephem- 
erine appearance of the nymphs, the separation of the eyes, the cleft labium, 
the completeness of the first lateral thoracic suture, and the distinctness of the 
last two thoracic ganglia of the Galopteryginse are all reversions. If the absence 
of an ovipositor really be of great importance, the Gomphin» ought to ofl'er more 
primitive characters than the Libellulids, but the view taken above seems the 
most satisfactory to the writer. 

No embryological evidence for the solution of the question exists as yet. The 
paleontological evidence, as already set forth, tells of the existence of Libellu- 
linse, Gomphinffi and Aeschninn in the Lower Lias, and nothing of the Galop> 
terygiuffi until the Oolite, but at the meeting of the Entomological Section of 
the Philadelphia Academy of Natural Sciences, held May 25, 1893, at which the 
writer brought the matter up for discussion. Dr. 8. H. Scudder expressed the 
opinion that the scantiness of fossil Odonata did not give weight to any negative 
arguments bnsed on their non-discovery. 

The writer had written, the above statement of his views of the phylogeny of 
the Odonata before he had read the brief expressions of Kolbe and Redtenbacher 
tending to the same opinion. Kolbe (Berl. Ent. Zeit. xxviii, p. 293, 1884) says 
of the *' Agrioninen" that they are of the lowest stage of Odonate organization 
by their separated eyes, prothorax still moderately large, almost equal wings, 
pterostigma differing rarely from the other cells, and external tracheal -gills in 
the larvie. Redtenbacher writes *' While it seems doubtful to me to look upon 
the GomphidsB as the oldest forms of the Odonata, I think that I recognize in 
the wing of Calopieryx that form from which the wing-forms of the other 
Odonata are derived" (Ann. k. k. Naturhist. Hofmus. Wien, i, p. 167, 188G). 



Note on the Presdrvation of Speeimetu. 

For the ordinary systematic collection of dried Odonata, it is alvmyi advisable 
to insert in every specimen, when it is mounted a bristle, or a fine non-corrosive 
wire, beginning at the nasus and passing it through the entire length of the 
body, but not allowing it to project beyond the eleventh (anal) segment. This 
holds the various parts of the body together. The thickness of the bristle should 
ttonforni to the size of the specimen. If it be desired to preserve the coloring 
of the body, it is of some advantage to make a longitudinal cut on the ventral 
surface of the abdomen and even the thorax, remove the contents, and insert a 
wad of cotton ; in doing so, the body wall must not be rubbed or scratched by 
the instruments employed. Some specimens of each species should always be 
preserved intact, as the cutting usually destroys or distorts some of the abdominal 
structures, which are of more importance for study than the colors. Nymphs 
and specimens for dissection may be preserved by killing them, or placing them 
immediately after death, iu hot. but not boiling alcohol of 50 to 60 per cent, for 
three or four hours, then transferring them to (cold) alcohol of 75 to 80 per cent 
in which they may be kept indefinitely. N. P. —The vessel containing the al- 
cohol to be heated must be placed in another vessel containing water and thus 
heated indirectly to avoid the danger of explosion. For methods of technique 
for histological purposes, recourse must be had to the histological papers quoted 
in the Bibliography. 
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0P^I2.T II. 



CATALOGUE OP THE ODONATA OF THE VICINITY 
OF PHILADELPHIA. 



Characters op thb Major Groups. 

SUBORDER I. ZYGOPTERA.— Front and hind wings similar in shape or nearly 
so, nsaally elevated in repose: no membranule ; with an unmodified 
quadrilateral. Males with two inferior, terminal, abdominal appendages, 
penis and its vesicle separate. Nymphs with three caudal tracheal-gills. 
Family 1. Aobionid^.— Head transversely elongated ; eyes separated from 
each other : lateral lobes of the labium of two* joints, middle lobe bifid. 
Females with genital valves. 

Subfamily 1. Calopteryginte.^ At least five, and usually more antecubitals. 

Subfamily 2. Agrioninm. — Two, occasionally three, antecubitals, wings stalked 
at base, quadrilateral not cross- veined (except in the S. Amer. AnomUma). 
SUBORDER II. ANISOPTERA.— Wings dissimilar, hind wings usually broader 
at base: horizontal in repose: usually with a membranule; quadrilateral 
modified to form a cardinal cell (triangle) and a supra triangle. Males 
with one inferior, terminal, abdominal appendage, penis and its vesicle 
connected. Nymphs without caudal tracheal-gills. 
Family 2. Abschnidjl-^ Triangles of front and hind wings of similar shape 
f except in some Gomphinie). Antecubitals of first and second series not 
coincident, except the first and one other (the latter is variable in posi- 
tion), which two are thicker than their fellows. Postcubitals in the 
entire second series. Lateral lobes of the labium of two* joints. Males 
often with auricles on 2, and the anal margin of the bind wings excavated. 

StUffamUy 3. Oomphinae. — Head transversely elongated, eyes separated. Ab- 
domen without lateral carinte. Females without genital valves (except 
in the legion Petal ura). 

Subfamily 4. OordulegaHerinm.—'H.ead transversely elongated, eyes a little 
separated, or meeting in a single point dorsally. Abdomen without 
lateral carin». Females without genital valves. 

Subfamily 5. Aeschninm.—ELesA globose, eyes meeting on the top of the head 
for a space. Abdomen with lateral carinse. Females with genital valves. 
Family 3. Libbllulida —Triangle of front wings with its long axis at right 
angles to the length of the wing, triangle of hind wings with its long 
axis coinciding with that of the wing. Antecubitals of first and second 
series mostly coincident. No postcubitals in the nodal end of the second 
series. Lateral lobes of the labium of onef joint. Head globose, eyes 
meeting on the top of the head. Abdomen with lateral carinsB. Females 
without genital valves. 

* 2. e. II and tp of fig. 7, pi. II. f /. e. W of fig. 7, pi. II. 
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Subfamily 6. Cordtdinm, — Hind margin of eyes produced as a small tubercle. 
Usually a small bundle of fine hairs on the distal anterior surface of the 
first femora. Males with auricles on 2« anal margin of bind wings ex- 
cavated, distal end of first tibie with an inferior carina. 

Subfamily 7. Libellulinae. — Hind margin of eyes not produced as a small tu- 
bercle, or with a mere trace of such. Males without auricles on 2, anal 
margin of hind wings not excavated. 

Characters of the Genera (images only). 

Subfamily 1. CALOPTERYGIN^. 

Legion Calopteryx Selys. — Sectors of the arculus arising from below its middle, 
antecubitals of first and second series nearly equal in number, quadri- 
lateral as long as the basilar space, pterostigma absent or of one to several 
cells. Epistoma not projecting as much as the length of the eyes. 

Basilar space free, arculus broken, an inferior branch to the lower sector of 
the triangle, quadrilateral straight; % superior appendages forcipated, 
no pterostigma ; 9 pterostigma absent or present 1. Calopteryx. 

Basilar space cross-veined, arculus not broken, no inferior branch to the lower 
sector of the triangle ; ^ wings with a basal red spot, cells of postcostal 
space on front wings irregular 2. Het«erlna. 

Subfamily 2. AGRIONIN^. 

/. Legion Lettea Selys. — Median and subnodal sectors parting from the principal 
sector much nearer the arculus than the nodus; % superior appendages 
forcipated. 
Nodal sector parting from the principal 3-5 cells after the nodus: supplemen- 
tary sectors between the subnodal and the median, and the median and 
the short and other sectors; hind margin of the prothorax rounded, 

entire ; pterostigma 3-4 times as long as broad 3. Ijestes. 

//. Legion Agrion Selys. — Median and subnodal sectors parting from the principal 
near the nodus; quadrilateral trapezoidal, upper side shorter than the 
lower, lower external angle acute ; no supplementary sectors except the 
ultra-nodal ; lower sector of the triangle extending to the hind margin 
of the wing; pterostigma of but one cell. 
Hairs of the tibiee about twice as long as the intervals between them ; a single 
row of postcostal cells; arculus complete, lying in the prolongation of 
the second antecubital : tarsal nails toothod, tooth shorter than the nail 

proper 4. Argla. 

Hairs of the tibiie never twice as long as, but generally shorter than, the in- 
tervals between them; otherwise as in Argia. (In all the following 
genera the postcostal vein separates from the hind margin in front of 
the basal postcostal cross- vein.) 
A. 9 wi^h no apical ventral spine on 8. Pterostigma similar on front and 
hind wings. 
No pale postocular spots ; color brown and blue or yellow. 

5. Erythromma. 

Pale postocular spots or line present; color metallic, similar in % and 9 ; 

abdomen extremely slender 6. NelialeniilN. 
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B. 9 with an apical ventral spine on 8. 
No pale postocular spots. 
Pterostigma similar on front and hind wings; color red; % with no 

bifid process on dorsum of 10 7. Amphiaf^lon. 

> A pale (postocular) spot behind each eye. 

Pterostigma of % similar in color on front and bind wings, no dorsal 
bifid process on 10 (except in E. exiuUms % ). Nodal sector ( S 9 ) 
arising near 5th postcubital on front wings, 4th on hind wings, or 

more remote 8. EoHllaifina. 

Pterostigma of % dissimilar in color on front and hind wings, 10 with 
a dorsal process ( ^ ) bifid at its apex. 
Pterostigma of % touching the costa on front wings, darker than on 
hind wings. Front wings ( ^ 9 ) with usually more than 7 postcn- 
bitals. (The species included in this catalogue have the nodal sector 
usually arising at the 4th postcubital on the front wings, at the 3rd 
on the hind wings; this aids in distiilguishing from Enallagma,) 

9. Isehnnra. 
Pterostigma of % not touching the costa on the front wings. Front 
wings ( ^ 9 ) with usually, but not always, less than 7 postcubitals. 
Nodal sector arising not farther than the 4th postcubital. 

10. Anomalaf^lon. 

Subfamily 3, GOMPHIN-ffl. 

I. Median labial lobe bifid. 

Legitm Petalura Selys.* — Basilar space free ; triangles of front wings crossed ; 
membranule very small ; 9 with genital valves. 
Triangle of front wings with the upper side longer than the inner, the outer 
longest ; hair-like termination of antenn» jointed ; % superior appen- 
dages not more than twice as wide in front of apex as at base, inf. app. 
more than half as wide at base as long 11. Taehopieryz. 

II. Median labial lobe entire ; basilar space free. No genital valves. 
Legion Oitmphoidei Selys. — All or some of the triangles crossed ; membranule 

wanting, or very small. 
Feet long, hind femora reaching backwards to base of 3; discoidal triangles 
crossed, internals and supratriangular spaces free; abdomen blackish, 

withadorsal yellow stripe 12. Hagenlns. 

Legion Oomphut Selys. — All the triangles and the supratriangular spaces free ; 
membranule wanting, or very small. 
% . Inferior appendage bifid, its branches almost contiguous. 10 considerably 
shorter than 9. % inf. app. bifid in its apical half, branches straight, 
npcnrved at apex. 9 • Vulvar lamina nearly as long as 9 (except in the 
European 0. serpentinus), divided into two narrow, quite long, parallel, 
almost oontigucus branches, pointed at their apices. 

13. Ophlogomphns. 

* It may hereafter be necessary to regard this as representing a distinct sub- 
family — the Petalurinn. 
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%, Inferior appendage bifid, its branches divergent; snperior appendages at 
most bat little longer than 10, their divergence bat little different in 
width from that of the branches of the inferior ; lateral margins of 8 not 
dilated into membranous appendages; 2nd joint of penis asaally with 
a tooth ; a salient anal angle. 9 • Valvar lamina at most hardly longer 
than half of 9. 10 considerably shorter than 9(^9). 

Third femora moderate (when extended backwards reaching no fieirther than 
the middle of 2). all the spines short, namerons 14. Ctomphna. 

Third femora long (when extended backwards reaching to base of 3), with 
an antero-inferior row of 5-7 spines which are considerably longer than 
the more numeroas short spines 15. Dromosomplina. 

Sabfkmily 4. OOEDULEGASTEEIN^. 

Frons not elevated as high as the occipat, wings not spotted. % with auricles 
on 2 16. Cordnlegaster. 

Sabfomily 5. AESGHNIN^ 

I. Upper piece of the arcalus equal to or longer than the lower piece, its upper 

sector arising a short distance above the lower sector, being separated 
from the latter by a distance ^h of that separating the upper sector from 
the median nerve. % hind wings with anal triangle, distinct anal 
angle, auricles on 2. 
Supplementary sector between the subnodal and median sectors curved at its 
middle towards the former or its posterior fork to be almost parallel, and 
separated by 1-2 (rarely 3) rows of cells. 
Subnodal sector forked at its extremity. 
Subcostal vein not prolonged beyond the nodus; basilar space free; pter- 
ostigma long, narrow ; median space with at least 2 cross-veins in addi- 
tion to that forming the internal triangle; two rows of cells between 
subnodal sector and the supplementary sector next below it. % anal 

triangle of 3 cells 17. Epiiesehiia. 

Subnodal sector not forked or branched. 
Basilar and supra-triangiilar spaces cro68-veined...18. Fonseolombla. 

Basilar and supra-triangular spaces free 19. Gomphieaelina. 

Supplementary sector between the subnodal and median sectors curved at its 
middle away from the former or its posterior branch, with 3-7 rows of 
c^lls between them at that place. 
Subnodal sector forked or with several small branches; suture between the 
eyes short or moderately long (i. e. not longer than combined length of 
vertex and frons measured on mid-dorsal line): subcosta not prolonged 
beyond the nodus 20 Aesebnit. 

II. Upper piece of the arculus shorter than the lower piece, its upper sector arising 

close to the median vein (midway between the latter and the lower 
sector). % hind wings without anal triangle, anal angle rounded off, 
no auricles on 2. 
External branch of lower sector of the triangle in hind wings approaching the 
upper sector for its apical half, being parallel to it and separated by one 
row of cells; 4 ( ^ ) or 5 ( 9 )— 10 usually with a supplementary lateral 
carina above the usual one 21. Anax. 
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Sabfomily 6. OOBDULINiB. 

I. Legion Maeromia Selys. — Sapra-triangular space crossed ; triangle of the froDt 
wings regular, with the anterior side unbroken ; membranale large ; 
sectors of the arcalus more or less united at their origins. 
Basilar space free ; inner side of triangle of hind wings farther from the base 
than the arculus; two posttriangular rows (rarely one) on the front 
wings. 

Eyes touching for hardly more than a point ; occiput quite prominent on the 
dorsal surface of the head and considerably larger than the vertex ; 
distance from nodus to pterostigma on costal border of front wings more 
than half as long as from base to nodus ; all triangles free. 

22. Didjrinops. 

Eyes touching for a short dsitance ; occiput inconspicuous and much smaller 

than the vertex; triangles crossed or free 23. Maeromia. 

//. Legion Cordelia Selys. — Supratriangular space free; sectors of the arculus 
almost always separate at their origins. 
Triangle of the front wings regular, anterior side unbroken; membrauule 
moderate or large. 

Wings with dark spots at base, apex and frequently at nodus ; triangle of 
hind wings crossed ; abdomen slightly depressed, longer than hind 
wings ; one cross- vein immediately beneath the ptcroetigma. 9 • Vulvar 
lamina almost as long as 9, deeply bilobed 24. Epieordnlla. 

Hind wings with some black at base; triangle of hind wings free: abdo- 
men depressed, as long as. or a little shorter than hind wings ; one cross- 
vein immediately beneath the pterostigma. 9 * Vulvar lamina at least 
as long as 9, deeply bilobed 25. Tetragonenrla. 

Wings with small dark spots at base and along front margin ; triangle of 
hind wings crossed or free: abdomen usually longer than hind wings; 
two cross-veins immediately beneath the pterostigma. 9 • Vulvar 
lamina not more than half as long as 9, divided into two divaricate, 
triangular plates 26. Nenroeordnlia. 

Wings without dark spots ; triangle of hind wings crossed or free ; colors 
metallic 27. Somatochlora. 

Subfamily 7. UBELLULINiE. 

I. Lower angle of triangle of front wings placed as far beyond the level of the 

outer angle of the triangle of the hind wings, as the latter triangle is 
long; eyes connected for a space at most not much greater than the 
thickness of the vertex ; no antenodal concavity on front margin of 
wings. 

Ab. seg. 3 and 4 with two additional transverse carine, 5 with one ; nodal 
sector waved 28. Pautala. 

Ab. seg. 3 and 4 with one additional transverse carina, 5 with none ; sectors 
of the arculus arising from a common stalk ; triangle of front wings 
crossed, nodal sector not waved or broken 29. Tramea. 

II. Lower angle of triangle of front wings placed on a level with the outer 

angle of the triangle of the hind wings, or only a little beyond it; 
tarsal nails toothed ; otherwise as in (I). 

TRANS. AM. BNT. 80C. XX. AUGUST. 1893. 
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Hind lobe of the prothorax with its middle portion produced apwards and 
backwards and narroyfer than the other lobes, its hiod margin 
usually entire; triangle not densely reticulated. 
Sectors of the arculus in the front wings not arising by a common stalk : 
nodal sector distinctly waved in its middle : front wings with supra- 
triangulars, 11 or more antecubitals, 8 or more postcubitals. 
% with no ventral hooks on 1 ; 9 ^i^^ third tibie at least a little longer 

than third femora 30. Libellala. 

% with a pair of ventral hooks on 1 ; 9 ^'^^ third tibie as long as third 

femora 31. Plathemls. 

Sectors of the arculus in front wings arising by a common stalk. 

Anterior side of triangle of front wings not broken to form a trapezium : 
last antenodal on front wings not continued to the median vein ; 
lower sector of the triangle in hind wings arising from the hind 
angle, the upper from the outer side of the triangle. 

32. MicrHthyrla. 

Anterior side of triangle of front wings broken to form a trapezium, the 

outer broken piece shorter than the inner; no supratriangulare; 

hind wings with no internal triangle 33. IVnnnotheiiiitf. 

Hind lobe of the prothorax erect, wider than the other lobes, its hind margin 
usually biiobed. 
Both sectors of the triangle in the hind wings arising from its hind angle; 
nodal sector not waved in its middle. 
AI)domen at least fairly slender, compressed at base; if depressed it is so 
in a special widening of the anteapical segments; hamule of % 
bifid. 
Pterostigma at least four times as long as wide : vertex truncated at tip : 
front wings with 7-10 antecubitals, the last one variable; hind 
wings with at least two dark bruwn basal patches, one in front of 
the other, and separated by a clear yellow space, the front one 
reaching forwards to the submedian vein ; 3-7 black with a mid- 
dorsal, maculate, yellow band 34. Cell (hem Is. 

Pttirostignia at most twice as long as wide; vertex rounded at tip; front 
wings with 6-8 antecubitals, the last one usually continued to the 
median vein ; hind wings with a small basal black patch reaching 
forwards to the submedian vein: frons and nasus white; abdomen 

not widened at base and before apex 35 Eieneorhliila. 

Pterostigma varisble : vertex truncated at tip ; front wings with 7-10 
antecubitals, the last one rarely trontinued to the median vein ; ab- 
domen and hind wings without the characteristic patterns of color- 
ing described for Celithemis and Lencorhinia 36. Diplnx. 

Abdomen at least fairly stout, depressed, tapering to apex ; hamule of ^ 
not bifid ; front wings with last antecubital not continued to the 
median vein ; 4 with an additional transverse carina. 

37. PeritlBemls. 
Lower sector of the triangle in the hind wings arising from its hind angle, 
the upper from its outer side; sectors of the arculus in the front 
wings arising by a common stalk ; hamule of % bifid. 
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Last autecubital of front wings nsually not continued to the median vein ; 
third tibiffi with the spines of the antero-inferior row few (5-7) and 
stout; abdomen stoat, hardly as long as the hind wings. 

38. IMesotheiiila. 

Last antecubital on front wings continaed to the median vein ; vertex 
traucated at tip ; front wings with not more than 7 antecubitals, 
triangle crossed, 3 rows of posttriangular cells..39. Paehydlplaz. 

Systematic Characters of Nymphs.* 

I. Three caudal tracheal-gills (Zygoptera). 

Legion Cnlopteryx,—Btisa.\ joint of an tenner thick, more than twice as long as 
the other six together. Median lobe of labium bifid. 

Front edge of median lobe of labium bifid to form a lozenge-shaped interval 
between, which extends basal ly beyond the level of the attachment of 
the lateral lobes. Rear of head with a tooth each side. Median caudal 
gill flat, shorter than the other two...l. Calopteryz (see fig. 8. pi. II.) 

Front margin of median lobe of labium bifid only as far basally as the level 
of the attachment of the lateral lobes. Abdominal segments with a 
lateral membrane whose margins are denticulated. Median caudal gill 

a little swollen at apex 2. Hetwrlna. 

Subfamily Agrionina. — Basal joint of antennn hardly longer than thick, much 
shorter than the second or the third. 

Lateral lobes of labium (excluding the terminal palp) deeply bilobed, median 
lobe barely bifid Legiim Lesies, 

Lateral lobes of labium (excluding the terminal palp) not deeply bilobed, 

median lobe entire Legion Agrion. 

The veins on the wing-covers will assist in determining between these 
two legions as in the images. 

II. No caudal tracheal-gills (Anisoptera). 

SuhfamUy OomphinsB. — AntennsB 4-jointed, fourth joint rudimentary; first and 
second tarsi 2-jointed; labium flat, not covering the labrum or frons 
when closed. 
First legs less distant from each other at base than are the second legs. Ab- 
domen much less than twice as long as broad, very flat, almost circular 
when viewed from above. Third joint of antennss large, flat, circular. 

12. Hagenins. 
First legs as distant from each other at base as are the second legs. Abdomen 
at least twice as long as broad. 
Middle third of front margin of median lobe of labium produced in a very 
short rounded lobe with pavement teeth and a comb of flat scales. 

13. Ophiogomphnii. 

Middle third of the same straight, or nearly so 14. Gomphus. 

Subfamily Corduleg€i8terinK. — AntennsB 7-jointed ; all tarsi 3-jointed ; labium 
spoon-shaped, covering labrum and frons when closed, teeth on the op- 
posed margin of the lateral lobes long, interlocking when closed so as to 
form a distinctly zigzag line of union. Abdomen two to three times as 
long as broad. 

* Based on Cabot (50), Hagen (52, 53) and Garman *' A Preliminary Report on 
the Animals of the Waters of the Mississippi Bottoms," etc. Springfield, III., 
State Printer, 1889. 
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Characters of the subfamily.. 16. Cordulegaster. 

SiibfamUy Aeschninm.—ArMennsd 6-7 jointed ; tarsi 3-joiDted ; labiom flat, not 
covering labram or frons when closed. 
Antenn» 6-jointed. 
Head broader than long; a lateral spine on 4-9, middlaand inferior appen- 
dages of equal length* 17. Epimiehna. 

AntennsB 7-jointed. Head broader than long. 
Hind dorsal margin of 9 concave. 
A lateral spine on 4-9, middle appendage sharply pointed. 

18. Fonseolombia.t 
A lateral spine on 5-9, middle appendage bifid at tip. 

19. Gomphaesclina.t 
Hind dorsal margin of 9 straight. 

Eyes more prominent at the fore corner; labium at rest extending back- 
wards to the second legs ; a lateral spine on 4, 5 or 6-9. ^ projec- 
tion conical. 9 valves reaching apex of 9 20. Aesehna. 

Eyes more prominent in the middle; labium at rest extending back- 
wards beyond second legs : a lateral spine on 7-9 ; middle appendage 
notched at tip, laterals half as long. % projection cut at tip. 9 

valves shorter than 9 21. Anax« 

Family LibeUulidx, — Antenna) 7-jointed; tarsi 3-jointed; labium spoon-shaped, 
covering labrum and frons when closed. Some Libelinline nymphs 
closely resemble those of the Cordulegasterinse (q. v.), but may be 
distinguished by the teeth on the opposed margin of the lateral 
labial lobes being so short as to form an almost straight line of union 
when closed. Characters for separating Cordnline from Libel luHne 
nymphs are as yet unknown, as the latter subfamily has not been 
monographed .{ 
Subfamily Cordulinm : 

Au erect pyramidal horn on the front of the head. 

No dorsal hook on 10 ; lateral spines on 9 reaching as far as level of tips 
of appendages. 22. Dldymops. 

At least a small dorsal hook on 10 ; lateral spines on 9 much shorter than 
in DidymopM 23. IHacroinia. 

* A clerical error in Part I has caused some confusion in regard to the appen- 
dages of Anisopterous nymphs. For " lateral" should be read ** inferior" on 
page 196, line 25. p. 198. line 5 from bottom, and p. 199, line 3 fit>m top. The 
denial of the homology of the inferior appendages of the males of the Zygoptera 
and Auisoptera (p. 199) refers, of course, to imagos only. Of the five appendages 
which terminate the abdomen of older Anisopterous nymphs, two are ventral — 
the inferiors, one is mid-dorsal (the middle) and on either side of it is a lateral, 
corresponding to a superior appendage of the imago. 

t The identification of these is as yet doubtful (Cabot). 

X As this is going through the press Dr. Rarsch has published a paper on '* Die 
Insecten der Berlandschaft Adeli" (West Africa) (Berl. Ent. Zeit. xxxviii, pp. 
1-226, July, 1893) in which he gives characters for the separation of Corduline 
from Libelluline nymphs (p. 42). These characters will not serve for American 
species, and his characters for those of the " Calopterygida" are only those of 
the legions Calopteryx and Libellago (?). 
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No erect pyramidHl horn on the front of the head. 
A tubercle on either side of the top of the head ; 10 very short, a dorsal 
hook on 3-9, a sharp lateral spine on 8-9, those of 9 exceeding the 

appendages 24. Eplcordalla. 

No such tnbercles. 
Lateral spines of 8 very short, of 9 long, sharp, divergent, much lon- 
ger than the appendagesJ^. Tetragoneuria (groap of cynomra). 
Lateral spines of 8-9 flat, sharp, incurved ; of 9 not longer than the 

appendages 27. Somatoehlora (group of libera). 

Subfamily LibeUMlinm : 

Middle (dorsal) terminal appendage a little longer than the inferiors 
(ventrals), all spinous. Teeth on opposed margin of lateral labial 
lobes flat, not interlocking, 8 and 9 with a long, sharp, incurved 

lateral spine 28. Pantala. 

Middle (dorsal) terminal appendage shorter than the inferiors, laterals 
without spines. Teeth on opposed margin of labial lobes much 
shorter than in Pantdla, interlocking in a nearly straight line; 
otherwise as in Pantaia 29. Tramea. 

The nymphs of but a small proportion of the species are known, 
80 that no attempt is made in this paper M define their specific char- 
acters. 

List and Characters of the Species. 

[N. B.— The following explanations, in addition to those contained in the 
preface, are required for the proper understanding of the subsequent text. Much 
greater importance is attached to structural than to color differences; what are 
regarded as the important speciflc characters are indicated by italics. Although 
teneral colors (see p. 203) are often mentioned, the colors usually described are 
those of the adult insect, and allowance most be made for such age-differences 
in identifying specimens. The wings are to be understood as being colorless, 
unless otherwise stated. The abdominal segments are denoted by the numerals 
1 to 10. Measurements are always expressed in millimetres, and the length of 
the abdomen always includes the terminal appendages. Names of collectors 
have usually been cited at the end of the list of localities for each species in such 
cases where their labors have extended the known areas of distribution beyond 
those already published by Hagen (37), de Selys, Banks (38) and others. Ab- 
breviations employed are Sup. app., superior appendages. Inf. app. inferior ap- 
pendages. Abd., abdomen. H. w.. hind wing. Phi la., Philadelphia. Del. Co., 
Pa., Delaware <3ounty, Pennsylvania. N. J., New Jersey. Twp., Township. 
A. E. S., W. I., C, collections of the American Entomological Society, Wagner 
Free Institute of Science and of P. P. Calvert, respectively.] 



Subfamily 1. CALOPTEBYGIN^. 
1. Calopierjrx Leach. 
{Caiepteryx) Leach, Edinb. Encyc. ix. p. 137, 1815. Amer. Edit, viii, pt. ii. p. 
726, 1816. Selys, Mon. Calopt. p. 22, 1854. 
1. C*alop(eryx maenlata Beauv. 
Agrion m. Beanvois, Ins. Afr. Amer. p. 85, Neur. pi. 7, fig. 3, 1805. C. m. Hagen, 
Psyche v, p. 249, 1889. 

TSANB. AM. BNT. BOC. XX. SEPTEMBER, 1893. 
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Metallic bine or greeD ; labium, two lateral thoracic stripes, pectus, venter of 
1-7 or 8, black. Hind margin of wings decidedly convex. 

% . Wings velvetjf black (gray or brown — teneral), no pterostigroa. Venter of 
8-10 whitish. Sup. app. with outer margin denticulated, apical half wider, Itent 
inwards and downwards, apex obtuse. Inf. app. one-fourth shorter, extreme 
apex acute, bent inwards. 

9 . Wings smoky, apical fourth sometimes darker ; pterotHgma white, of 6- 12 
cells; veins metallic: 8 or 9-10 with a mid-dorsal longitudinal line and a spot 
each side, whitish or yellowish. 

Abd. I 34-40, J 30-41.5. Hind w. % 27-27.5, 9 29-34.5. 

Common around Phila., along the banks of narrow streams, May 
24 — Aug. 17 ; ovipositing June 28, July 6. 
Quebec — Florida, west to Kansas and Texas. 

8. Calopterjrz dlmidlaia Burm. race apicalla Burm. 

C. a. Burmeister, Handb. Ent ii, p. 627, 1839. Hagen, Psyche v, p. 246, 1889. 

Metallic green or blue; labium, head below, thoracic sutures, feet, abdominal 
venter, black. A sharp tubercle on each side of rear of head. Wings narrow 
hind and front margins parallel for a part of their length. 

%, Wings with apical tixth blackt its inner border straight; no pterostigma. 
Sup. app. similar to maeulata, 

9 . Wings hyaline; pieroHigma absent, or very small and white, of 2-3 cells. 

Abd. % 35-37, 9 31-32. H. w. t» 27, 9 29. 

Phila., 2 S 1 9 (Burraeister), 1 S , 1 9 (Uhler)— Hag. L c. 
Massachusetts, New York, Delaware (Beutenmiiller, A. E. S.) 

2. Hetwrlna Hagen. 

Hagen, Syn. Calopt p. 30, 1853. Selys, Mon. Calopt. p. 96, 1854. 
8. Hetceriua nmerleana Fabr. 

Agrion a. Fabricins, Ent Syst. Supp. p. 287, 1798. H, a. Walsh, Proc. Ent. Soc 
Phila. ii, pp. 211, 267, 1863. Agrion baealii Say, Harris Ins. Inj. Veg. (Flint's 
edit) pi. 1, fig. 2, 1862. 

Head and thorax coppery red ( S ) or metallic green ( 9 )> or these sometimes 
reversed. Thorax with a humeral and two lateral stripes, pectus, yellow. Ab- 
domen metallic green, an interrupted, basal, yellow ring on 3-7. Tips of wings 
unspotted ; pteroeiigma very email, yellow. Tibim superiorly pale. 

9 . Basal fifth or sixth (except at front border of front wings) bright red. 
sometimes replaced by reddish brown on hind wings. Sup. app. forcipated, 
inner margin near middle with two tubercles, of which the more basal is the 
larger, whoso sides are convergent (the apical side longer) whose tip is obtusely 
rounded, and whose surface bears no smaller tubercles; the other (distal) tuber- 
cle has the basal side longer, its tip rounded ; apex of sup. app. obtuse. Inf. app. 
reaching first tubercle of superiors, nearly straight, narrowing to the truncated 
apex. 

9. Base and front margin of wings pale yellowish brown. Mid-dorsal tho- 
racic carina sometimes yellow ; 1-10 with a narrow, interrupted, mid-dorsal, 
yellow line. 

Abd. I 34-37, 9 31. Hind w. % 25-30, 9 28. 
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Crum and Ridley Creeks, Del. Co., Pa., and elsewhere near Phila., 
Aug. 11— Sept. 23. 

Maine to Maryland, west to Wisconsin and Missouri. 
4. Hetierlna tricolor Barm. 

Oalopteryx t, Barmeister, Handb. Ent ii, p. 827, 1839. H, t Selys, Mod. Calopt. 
p. 136, pi. 12, fig. 5, 1854. 

Blackish brown. Thorax with a hameral and two lateral stripes, pectas, yel- 
low. TiHm black. 

% . Extreme Hpe of all the wings brown; basal sixth of front wings, except on 
front margin, bright red, with no adjoining brown ; basal fifth of hind wings 
brown. Pteroetigma black. Sup. app. longer than 10, forcipated, inner edge with 
a basal tubercle and a median dilatation, whose edge is straight or convex, and 
which ends abmptly. nearly at right angles. Inf. app. half as long, straight, 
apices upcnryed. 

9 (not seen by the writer). Wings not spotted, base somewhat yellowish. 
PteroHiffma yellow. 

Abd. I 40-42, 9 37. Hind w. % 29-30, 9 31. 

Philadelphia— Hagen (37). 
Pennsylvania, Georgia, Texas (A. E. S.). 

Subfamily 2, AGRIONIN-S:. 
3. liostea Leach. 

Leach. Edinb. Encyc ix, p. 137, 1815. Amer. Edit, viii, pt. II, p. 726, 1816. 
Selys, Bull. Ac. Belg. (2) xiii, p. 295, 1862. 

A. % . Inf. app. not longer than half the sup. app. 
Vemten enrina Say (PI. Ill, fig. 14). 

L. e. Say, Joam. Ac. Phila. viii, p. 36, 1839. Walsh, Proc. Ac. Phila., 1862, p. 
385. Scudder, Psyche vi, p. 66, 1891. 

Dark metallie green ; lips pale green, blue, or yellow; mid-dorsal carina and 
hameral sutare black, sides yellow inferiorly, with a variable blackish spot or 
band on the second lateral suture. Wings pale yellowish. 

%. Sup. app. on inner side with an acute basal tooth and a truncate median 
tooth, whose edge is denticulated ; apices somewhat thickened. Inf. app. one- 
third as long, sfraight, apex blunt, not dilated. 

9 . Mid-dorsal thoracic carina yellow. 

Abd. I 35.5-41. 9 34. Hind w. % 25-29. 9 28. 

Massachusetts (Say, Babcock — A. E. S., C), Illinois (Walsh). 
Dobb's Ferry, N. Y., July 7, 10, 23, by G. D. W. Williamson (C). 

Ijosien congener Hagen (PI. Ill, fig. 15). 

L. c. Hagen, Syn. Neur. N. A., p. 67, 1861. Selys, Bull. Ac. Belg. (2) xiii, p. 
316, 1862. 

Blackish brown; lips, sides of thorax inferiorly, usually a narrow humeral 
stripe, sometimes rear of head and mid-dorsal carina—yellow. Two oblique 
black marks behind third coxse ; a black line on second lateral suture. 

% . Sup. app. on inner side with a short, acute, basal tooth, followed by a small, 
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straifcbt dilatation, somewhat denticalated, ending by an obtnse angle. Inf. app. 
reaching to the middle of the dilatation, with apices carved inwards and ap- 
wards, blunt, not dilated. 

9 . Abdomen with a narrow, yellow, mid-dorsal line. 

Abd. % 28-29, 9 25-27. Hind w. % 18.5-21, 9 20-22. 

New York, Delaware, Yellowstoue, Colorado, Nevada (Hill man). 

B, % . Inf. app. longer than half oft hut not longer thant eup. app. Rear of the 
head{% ^)hlackUh. 
a. % . Inf. app. 8-$haped. 9 ^^^ a yellow band from eye to eye acrou rear 
of head. 
Lestes unKulcnlata Hagen (PI. Ill, fig. 16). 

L, u. Hagen, Syn. Near. N. A., p. 70, 1861. Selys, Ball. Ac. Belg. (2) ziii, p. 
299.1862. 

Blackish brown ; lips, mid-dorsal thoracic carina, a hameral stripe (usnally. 
narrower in % than 9 )« ^^^ ^bo sides inferiorly, yellow. Frequently a broad 
oblique, blackish band near sec^ond lateral suture. Abdom. dorsum metallic 
brown or green, 3-7 with an interrupted, basal, yellow ring. Pterostigma brown, 
the vein at each end white. 

%. Sup. app. on inner side with a short, aeute^ baeal- tooth, followed by a dUata- 
tion whote edge it Jlrtt convex, then concave, and more or less denticulated. Inf. 
app. eomewhat e-ehaped, curving from base to apex, outwards, inwards and out- 
wards. Much of adult % pruinose. Teneral males also show the postcephalic 
band of the 9 • 

9 . Humeral stripe wider below. 

Abd. % 2.5-31.5, 9 22.5-31.5. Hind w. % 17-21.5. 9 17.5-25. 

% 9 . Pennsylvania, June 16, by S. F. Aaron (A. E. S., C). 
Quebec to Pennsylvania, and across the continent to California. 
(Sheraton, J. P. Moore, Hitchings, Harvey, Truman, Cheney, 
Hillraan,— A. E. S., C.) 

6, % . Inf, app. ttraight, or nearly eo. 9 ^"'^ ^^ yellow potteephalic band. 
Lestes uucatn Kirby (PI. III. fig. 18). 

L. u. Kirby, Cat. Odon. p. 160, 1890. L. forcipata Hagen, Syn. Neur. N. A., p. 
71, 1861. L. hamata Selys. Bull. Ac. Belg. (2) xiii. p. 300, 1862. 

Metallic green. Lips, a humeral stripe (occasional in % ) and sides of thorax 
inferiorly, yellow. 

% . Sup. app. on inner side with two acute teeth, edge between them deutica- 
latod. Inf. app. reaching as far as the second tooth, almost straight, apices widened 
on the inner side. 

9 . Mid dorsal thoracic carina yellow ; humeral stripe uniformly narrow. 

Abd. % 26-32, 9 23 5-29. H. w. % 19-22, 9 19-24. 

Nova Scotia, Maine, New Hampshire, Massachusetts, District of 
Columbia, Georgia, Ontario, Illinois, Wisconsin, South Dakota, 
California (Miss Wadsworth, Mrs. Slosson, Sheraton, Calvert — A. 
E. S., C, Mich. Agric. College). 
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I^estes dl^Jnncta Seljs (PI. III. fig. 19). 

L, d. Seljs Ball. Ac. Belg. (2) ziii. p. 302. 1862. 

Blackish brown. Lips, sometimes mid -dorsal thoracic carina, a humeral stripe 
and sides of thorax inferiorly, yellow or pale green. 3-6 with au interrupted, 
transverse, basal, yellow ring. 

% . Sup. app. on inner side with two acute nearly equal teetK edge between them 
denticulated. Inf. app. exceeding the second tooth, almost straight, apicet not 
widened. Old % with an oblique black band on second lateral sutare. prothorax, 
base and apex of abdomen prainose. 

9 . Humeral stripe wider than in % , somewhat wider below. 

Abd. I 27-30.5. J 26-29. H. w. % 18-20, 9 20-21.5. 

Nova Scotia, Maine, New Hampshire, New York, Illinois, Colo- 
rado, Yellowstone (Mrs. Slosson, J. P. Moore, Calvert — A. E. 8., C). 

5. lifHites fbrcipata Rambnr (PI. Ill, fig. 20). 

L. f. Rambur, Nevr. p. 246, 1842. Selys, Bull. Ac Belg. (2) xiii. p. 303, 1862. 
L. hamata Hagen, Syn. Nenr. N. A., p. 70. 1861. 

Blackish brown. Lips, mid-dorsal thoracic carina, humeral stripe (broader 
below) and sides of thorax inferiorly, yellow. 

% . Sup. app. on inner side with two teeth, based one larger, acute, edge between 
straight, denticulated. Inf. app. exceeding second tooth, almost straight, apices 
a Utile dilated. Old % with an oblique black band on second lateral suture, or 
with sides of thorax, base and apex of abdomen pruinose. 

9 . Hnmeral stripe distinctly wider below. 

Abd. % 30-35. 9 28-34. H. w. % 19-24, 9 22-25. 

Ridley Twp., Del. Co., Pa., May 30— July 31 ; transforming 
July 21. One S , N. J., May 8 ; 2 S 1 9 Pa. May 19-27 (A. E. 8.). 

Massachusetts to Florida, Wisconsin, Illinois, Texas, Colorado 
(Hitchings, Richardson— A. E. 8., C). 

6. Ii«ate« rectengnlaria Say (PI. III. fig. 21). 

L. r. Say, Joum. Ac. Pbila. viii, p. 34, 1839. Selys, Bull. Ac Belg. (2) xiii, p. 
306.1862. 

Blackish brown. Lips, mid -dorsal thoracic carina, humeral stripe (wider below), 
sides of thorax inferiorly green or yellow. 9 sometimes with a dorsal pruinose 
spot. 

% . Sup. app. on inner side with two actUe teeth, basal one shorter and less acute, 
edge between denticulated. Inf. app. reaching or exceeding the second tooth, 
almost straight, apices bent down, not dilated, 

9 . Humeral stripe wider below. De Selys I. c, says that the 9 rectangtUaris 
may be distinguished from the other species by the genital valves not being den- 
ticulated on the free edge, but this is very doubtful. 

Abd. % 33-42, 9 31-32.5. H. w. % 18.5—22, 9 22-23.5. 

Small Streams around Phila., July 14 — 8ept 14. 
Maine to Georgia, west to Minnesota (Miss Wadsworth, Mrs. 
Slosson, Jones, Calvert— A. E. 8., C, Mich. Ag. Coll.). 

TRANS. AM. ENT. 80C. XX. 8EPTEMBEB, 1893. 
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Lestes Ylgllax Selys (Pl. III. fig. 17). 

L. V. Selys, Eull. Ac. Belg. (2) xiii, p. 306, 1862. 

%. MettUlic green. Lips blue or yellow. Thorax with mid-dorsal carina, a 
narrow humeral stripe and sides inferiorly, yellow. Posterior abdominal seg- 
ments blackish. Sup. app. on inner side with a 6a«aZ, fMderately acute tooth fol- 
lowed hy two round tubercles. Inf. app. very slender^ exceeding the second tuberclet 
apices not dilated. Old % with rear of head, sides of thorax, 9-10. pruinose. 

9. Unknown. 

Abd. % 34.5-38. H. w. % 21-25. 

One % , Pa. (A. E. S.) Morris Co., New Jersey, July 10, by C. 
W. Johnson (W. I., C). Massachusetts (Hitchings). 

C. % . Inf. app. longer than sup. app. Rear of the head ( S 9 ) y^Uow. 

7. I^esies Ineqnalla Walsh (Pl. Ill, fig. 24). 
L. i. Walsh, Proa Ac. Phila. 1862, p. 385. 

Metallic green. Lips pale brown or blue. Mid-dorsal thoracic carina and a 
humeral line yellow or black. Sides of thorax inferioriy yellow. 

% . Sup. app. on inner side with an acute basal toothy followed by a somewhat 
convcc denticulated edge, and a rather fiat, rounded tubercle. Inf. app. a little longer, 
very slender, straight, apices curved upwards and inwards, not dilated. 

9. Humeral stripe wider below, 9 sometimes with two dorsal yellow spots. 
Old 9 ^ith rear of head, 9-10, pruinose. 

Abd. I 36-42, 9 35-40. H. w. % 25-26.5, 9 25-27. 

Ditches, Tinicum Is., Pa., June 24, July 22, by P. P. Calvert (C) ; 
not abundant. 

Maine, New Hampshire, New Jersey, Illinois (Harvey, Mrs. Slos- 
son, C. W. Johnson). 

4. Argia Bambur. 
Rambur. N6vr. p. 254, 1842. Selys, Bull. Ac. Belg. (2) xx, p. 382, 1865. 
A. More than one cell lying immediately beneath the pterostigma, 

8. Argia pntrlda Hagen. 

Agrionp. Hagen, Syn. Neur. N. A., p. 96, 1861. Argia p. Selys, Bull. Ac. Belg. 
(2) XX, p. 385, 186.5. 

Bear of the head blackish. 

% . Head and thorax clay-colored. Thorax with a mid-dorsal band, a humeral 
line and a post-humeral stripe confluent below, and a line on the second lateral 
suture, black. Abdomen black, a pale, transverse, basal ring on 3-7; sometimes 
a pale dorsal spot on 9. Old % mostly pruinose. Hind margin of 10 excised, 
sides of excision thickened, elevated and produced backwards as a small process 
on either side overhanging, but shorter than, the sup. app. Sup. app. one-third 
as long as 10, blunt. Inf. app. two to three times thicker, obtuse, usually longer, 
apex entire. 

9 . Head and thorax pale green. Thorax with mid-dorsal carina, sometimes 
the lateral sutures, or even a mid-dorsal band, black. Abdomen green, an inter- 
rupted black stripe each side. 

Abd. -^ 30-37, 9 29-37. H. w. ^ 23-26.5, ? 24-28.5. 
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Near Phila., June 24, 30, by S. F. Aaron (A. E. S.) ; abundant ; 
in copula June 30. Little Crum Creek, Ridley Twp., Del. Co., Pa., 
July 6, by P. P. Calvert (C). 

Quebec to Florida ; Texas, Illinois, Wisconsin (Provancber, Miss 
Wadsworth, Harvey, Hitchings, Mrs. Slosson, Johnson — A. E. 8., C.) 

B. Only one cell lying immediately beneath the pteroetigma. 
a. Paie colore predominating on thoracic dorsum. 
0. Argia vlolaeea Hagen. 

Agrion v. Hagen. Syu. Near. N. A., p. 90, 1861. Argia v. Selys. Bn]l. Ac. Belg. 
(2) XX, p. 404. 1865. 

Rear of the head yellowieh. PteroAtigma brovm. Thorax with a mid-dorsal 
and a humeral stripe, and a line on second lateral satnre, black. Vertex black. 

% . Violet, inclading post-ocalar spots ; two apical spots on 2-6, and the most 
of 7. black *. 8-10 blue. Hind margin of 10 excised as in putrida. Sup. app. one- 
third as long as 10. blnnt. Inf. app. twice as long and as thick, directed up- 
wards: extreme apex slightly notched in profile. 

9. Brown, or brownish green ; a black stripe each side of 2-9, widest on 7. 

Abd. % 23-29. 9 24-27. H. w. % 18-21, 9 20-22. 

Common around Phila., June 6 — Sept. 10 ; in copula or oviposit- 
ing July 6, 9, 1 1, 21, Sept. 10. 
Maine to Virginia ; Illinois, Texas (Bullock et al.). 

10. ArgIa tlblnllB Bambur. 

Fiatyenemis t. Ramb. Ndvr., p. 241. 1842. A. t. Selys. Bull. Ac. Belg. (2) xx. p. 
413. 1865. Agrion fontium Hagen, Syn. Nenr. N. A., p. 91, 1861. 

Sear of head black. Pterostigma blackish. Thorax with a mid-dorsal and a 
broad humeral stripe, and a line on second lateral suture black. Vertex black. 

% . Lilac or blue. Postocular spots and sides of thorax blue or yellow. Ab- 
domen black, 3-7 with a transverse basal yellow ring: 9-10 blue. Hind margin 
of 10 excised. Sup. app. one-third as long as 10. apex excised from side to side, 
inner branch thickest. Inf. app. longer, thicker, directed upwards; apex bifid, 
upper branch longer and thicker. 

9. Blue or reddish; similar to %, 3-7 with a transverse basal ring and an 
incomplete mid-dorsal line, yellow; 9 black. 10 yellow. 

Abd. % 26-29, 9 26-29. H. w. % 19.5-22, 9 21-23. 

One % Beatty's Mills, Crum Creek, Del. Co., Pa., June 28, 1888, 
by P. P. Calvert (C). Six % , New Jersey, July 4 (A. E. 8.) 
Pennsylvania to Florida ; Texas, Illinois. 

11. ArgIa aplealls Say. 

Agrion a. Journ. Ac. Phila. viii, p. 40, 1839. Argia a. Selys, Bull. Ac. Belg. 
(2) XX, p. 414, 1865. 

Bear of h^ad yellowish. Pterostigma brown. Thorax with mid-dorsal carina 
and an inferior humeral spot, black. Vertex black. 

% . Pale blue ; 2-6 with a black stripe each side, 7 black, with a pale transverse 
basal ring, 8-10 blue. Hind margin of 10 excised, edges of excision much swol- 
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len. Sup. app. one-third as long as 10, with a Mmail inferior tooth. Inf. app. mach 
thicker, twice longer, directed upwards; apex bifid, branches of equal length, 
upper branch thicker. 

9. Ochre-brown replacing bine of % : 8-9 or 10 with a black stripe each 
side; inferior humeral spot often small or wanting. 

Abd. % 26-30, 9 26-29.5. H. w. % 20-23. 9 20-23.5. 

Morton, ponds near Primos, Del. Co., Pa., June 24 — Sept. 10. 
Fairmount Park, Phila., by P. Laurent. District of Columbia, 
Virginia, Illinois, Texas (A. E. S., C). 

b. Black predominating on thoraeie doreum, 
12. ArglA bipnneinlAta Hagen. 

Agrion b. Hagen, Syn. Neur. K. A., p. 90, 1861. Argia b. Selys, Bull. Ac Belg. 
(•2) XX, p. 415, 1865. 

Rear of head mostly pale. Pterostigma reddish brown. Thorax with a very 
wide mid-dorsal and a wide humeral Hripei and a line on second lateral sutare, 
black. Vertex black. 

% . Bine ; a basal spot on 1, 2-6 at apex, 7, except at base, black. Hind margin 
of 10 excised. Sup. app. one-third as long as 10, cylindrical. Inf. app. longer, 
thicker, apex excised, lower branch thicker, A pale bltie bijid tuberde between $up. 
app. 

9 . Yellow replacing bine of S ; 6, and even 4 and 5, like 7. 9-10 black. 

Abd. % 20-22, 9 20-22. H. w. % 14.5-16, 9 15-17. 

Atco and Berlin, N. J., July 12, 17, by P. Nell and P. P. Calvert 
(C). Three S 1 9 Pa. (A. E. S.) 

Georgia, Florida. 

5. ErjiliroiiiiiiM Charpentier. 

Charp. Lib. Eur. p. 20, 1840. Selys, Ball. Ac. Belg. (2) xli, p. 1300, 1876. 
ErjthroinniAT eondltam Hagen. 

E. f c. Hagen, Ball. Ac. Belg. (2) xli, p. 1305, 1876. 

Blue or yellow, the following black : nasus, vertex, head behind and beneath, 
a broad mid-dorsal thoracic band wider above and with irregular margins, and 
a mark under each wing-base, 

%. Protborax with hind margin entire, rounded. Ah. seg. 1 with a basal 
spot, dorsum of 2-7 (except at base) and of 10, black. Sup. Hpp. ae long aa 10, 
apex dilated and curved inwards. Inf. app. a little shorter, straight. 

9 . Protborax with hind margin five-lobed, mid-dorsal lobe largest. Dorsum 
of 1-10 black, of 10 cleft to base. 

Abd. % 28-29.5, 9 27-29.5. H. w. % 20-22.5, 9 22-23. 

Maine (Miss Wadsworth), Maryland, District of Columbia. 

6. BTelialennlA Selys. 

Selys, Rev. Odon. d'Eur. p. 172, 1850; Bull. Ac. Belg. (2) xli, 1235, 1876. 
18. Melialennla Irene Hagen. 

AgHon i. Hagen, Neur. N. A., p. 74, 1861. N. i. Selys, I. c, p. 1240, 1876. 

Metallic green. Proiis, lips, sides of thorax iuferiorly, pale blue, green or yel- 
low. No postocular epote, but a yellow occipital line. 3-6 with an interrupted 
transverse, basal, blue or yellow ring. 
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% . Hind martnn of prothorax entire, either side straight, convergent at a wide 
angle to the middle, which is rounded. An apical spot on 8, greater part of 9, 
10 almost entirely, blue. Hind margin of 10 exeiaed in the middle and denticulated. 
Sop. app. excessively short, bifid, lower branch shorter. Inf. app. longer, with 
three apical tnbercles. 

9 . Hind margin of prothorax tri-lobed, middle lobe smallest. An apical spot 
on 9, apex of 10, bine. 

Abd. % 20-23, J 20-22.6. H. w. % 13-16.5, 9 14-15. 

One % , Pa. (A. E. 8.). One S , Berlin, N. J., July 17, by P. P. 
Calvert (C). 

Maine to Pennsylvania, west to South Dakota ; Florida (Mrs. 
Slosson, Cheney, Truman et al). 

14* BleliAlenniA poslto Hagen. 

Agrim p, Hagen, Syn. Near. N. A., p. 77, 1861. N. p. Selys, Bull. Ac. Belg. (2) 
xli. p. 1242, 1876. 

Metallic black, bat frequently with a dark blue or dark green tinge. The 
following light green, yellow or blue : frons, lips: a gmall. round, postoadar apot 
each side; a thort antekumeral Hripe vUh a spot above it. the two forming a ! mark ; 
sides of thorax ; an interrupted transverse basal ring on 3-7. A black line on 
second lateral suture. 

% . Hind margin of prothorax entire, rounded. Sometimes a blue dorsal spot 
on 10, hind margin with an elevated bijtd proeeee^ similar to that of males of 
laehnura. Sup. app. one-half as long as 10, directed downwards, with a small 
supero-external tooth. Inf. app. slightly shorter. 

9 . Hind margin of prothorax produced slightly in the middle. Antehumeral 
stripe and spot above it often united. 10 sometimes blue. Thorax and abdomen 
pminoee in old 9 9- 

Abd. % 16.5-23. 9 18.5-22. H. w. % 10-14, 9 13.5-16. 

Very common around Phila., May 1 — Oct. 2. 
Quebec, Massachusetts, New Jersey, Pennsylvania, District of 
Columbia, Georgia, Florida (Provancher, Skinner — A. E. S., C.) 

7. Amplilagrlon Selys. 

Selys, Bull. Ac. Belg. (2) xli, p. 284. 1876. 
15. Amphlaffrion MAnelam Burmeister. 

Agricn t., Ag, discolor Burm. Handb. Ent. ii, p. 819, 1839. Amph. t. Selys /. c, 
p. 285, 1876. 

Head dark brown or black, yellowish behind. Thoracic dorsum brown ( % ) 
or reddish ( 9 )* sides yellow. Pterostigma brown, upper, outer angle very acute, 
costal side longer than lower side. 

% . Abdomen bright red, frequently the extreme apical margin of 3-6, greater 
apical part of 7, 8-10, black, sutures red ; occasionally 7-10 red with black spots 
each side. Sup. app. one-half as long as 10, simple, slender, directed downwards. 
Inf. app. longer, curved slightly upwards. 

9. Abdomen red, black near apex of 3-6, 7-9 black, 10 reddish. 

Abd. % 17-22.5, 9 20-23. H. w. % 13.5-15.5, 9 14-17.5. 
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Small streams around Phila., May 14 — July 14; fairly common ; 
ovipositing June 3, 9. 

Quebec to South Carolina ; Ontario, Illinois, South Dakota, Col- 
orado (Provancher, Petti t, Truman, Beales). 

8. Enallaffnia Cbarpentier. 
Charp. Lib. Eur. p. 21, 1840. Selys, Bull. Ac. Belg. (2) ili. p. 496, 1876. 
A. % —2 with black on dortum reHricUd to an apiaU tpot, 8-9 blue. 9 — 2 with 
a dorial black band for iti entire length, 
a. 4-5 antenodal eelU. 

16. EnallNgina darnm Hagen (PI. Ill, fig. 32). 

Agrion d. Hagen, Syn. Near. N. A., p. 87, 1861. E. d. Sely8, L e. p. 500, 1876. 

CuDeifurm post-ocular spots usually united by a transverse line. Vertex, a 
broad mid-dorsal (but witb tbe carina blue or yellow) thoracic and a humeral 
stripe, black. 

%. Blue with the following black: a basal spot on 1. wider than long; a 
rounded apical spot, with an apical " tail," on 2; apical part of 3-6, pointed ante- 
riorly; 7, except a transverse basal ring; 10 dorsal ly. Sup. app. one- fourth to 
one-third as long as 10, broad, excavated within, apex truncated obliquely, inferior 
apical angle with a pale tubercle. Inf. app. a liUle longer, apex acute, curved in- 
wards. 

9. Yellowish red. Dorsum of 1-9 with a broad black band widened before 
the apices, an interrupted transverse basal yellow ring on 3-7. Dorsum of 10 
mostly yellowieh or green. 

Abd. % 26-32.5, 9 28-33. H. w. % 18-22.5, 9 21-24.5. 

Two 9 , Fort Mifflin, Phila., Aug. 31, 1891, by P. P. Calvert (C). 
Quebec, Rhode Island, New Jersey, Maryland, Virginia, Florida, 
Louisiana (Provancher, Johnson — A. E. S., C). 

6. 3 antenodal cells. 9 u?itA dortum of 10 black. 

17. EnMllaffniA eivile Hagen (PI. Ill, fig. 31). 

Agrion c. Hagen, Syn. Neur. N. A., p. 88, 1861. E. c. Selys, Bull. Ac. Belg. (2) 
xli, p. 514, 1876. 

Cuneiform postocular spots usually connected by a transverse line. Vertex, a 
broad mid -dorsal thoracic and a humeral stripe, black. 

% . Blue, the following black : a square basal spot on 1 ; a rounded apical spot, 
with or without an apical " tail," on 2; apical part of 3-6 ; 7, except a transverse 
basal ring; 10 dorsally. Sup. app. shorter than 10, compressed, broadly bijid at 
apex, upper branch longer, with a pale tubercle between the branches. Inf. app. a 
little shorter, apex acute, curved upwards. 

9. Green or reddish yellow. Mid-dorsal thoracic carina sometimes green. 
Dorsum of 1-10 bUick, widened before apices, 3-7 with an interrupted, transverse, 
basal pale ring. 

Abd. % 22-28.5, 9 24.5-30. H. w. % 15-20, 9 18-21. 

Near Phila. May 26-27 (A. E. S.). Wayne, June 29, and Ridley 
Twp., Del. Co., Pa., Aug. 31— Sept. 10, by P. P. Calvert (C). In 
coitu May 26, June 29, Sept. 7. 
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Quebec to Virginia, west to South Dakota ; California, New 
Mexico, Texas, Mexico, Cuba, Porto Rico (Provancher, J. P. Moore, 
Truman, Cockerell, Kolbe). 

iVote.— Specimens collected by the writer at Saratoga Lake, N. Y., Aug. 15, 
1889, have, in the males, the apical half to two-thirds of 3-6 black, the two 
branches of the sap. app. of nearly equal length, and, in the females, the post- 
ocular spots circular, unconnected. The writer believes them to be merely a 
variety of eivUe^ and Dr. Hagen agreed with this opinion. — Civile often has the 
postcostal cross-vein as nearly under the first antecubital as in E. durum. 

EnallasfniA Hageni Walsh (PI. Ill, figs. 22, 23). 

Agrifm U. Walsh, Proc. Ent. Soc. Phila. ii, p. 234, 1863 (Proc. Ac. Phila., 1862, 
p. 386). E. H. Selys, Bull. Ac. Belg. (2) xli, p. 512, 1876. 

Circular or cuneiform post-ocular spots not connected. Vertex, a mid-dorsal 
thoracic and a humeral stripe, black. 

% . Blue or green, the following black : a basal spot wider than long on 1 ; a 
rounded apical spot, with or without an apical "tail," on 2; apical part of 3-6; 
7, except a transverse basal ring ; 10 dorsaliy. Sup. app. ono-half as long as 10, 
qwtdrangular, depressed, apical angles rounded, an internal basal rounded tubercle. 
Inf. app. a little longer, slender, apices acute, curved inwards. 

9. Green or reddish yellow. Dorsum of 2-10 with a broad black baud, a 
transverse basal yellow ring on 3-7. 

Abd. % 22-25, 9 20-24. H. w. % 15-18.5, 9 ia5-18. 

Quebec, Maine, Massachusetts, New Hampshire, Delaware, Mary- 
land, Illinois, South Dakota, Wisconsin (Miss Wadsworth, Mrs. 
Sloeson, Harvey, Owen, Truman, Cheney — A. E. S., C). 

EaallasniA iMpersam Hagen (PI. Ill, fig. 30). 

AgHon e. Hagen, Syn. Neur. N. A., p. 97, 1861. E. a. Selys, Bull. Ac. Belg. (2) 
xli, p. 518, 1876, 

Cuneiform postocular spots eonfiueni'toiih tke blue or green of the rear of the 
head. Vertex, a broad mid-dorsal thoracic and a humeral stripe, black. 

%. Blue, the following black: a basal quadrangular spot on 1 ; a rounded 
apical spot, with an apical ** tail," on 2 ; at least the apical half of 3 ; 4-6, except 
au interrupted, transverse basal ring; baetU half to quarter of 7; 10 dorsaliy. 
Sup. app. a$ long as 10, compressed, apex thickened, obtuse ; an inner inferior, 
wbquadr angular, basal process. Inf. app. reaching as far as end of this process, 
slender. 

9 • Green ; postocular spots sometimes separated from rear of head and then 
serrate on the edge. Dorsum of 1-10 with a broad black band, reduced to a nar- 
row stripe OH greater basal part of 7 and 8 ; a pale transverse basal ring on 3-6. 

Abd. % 24.5-27, 9 23.5-24. H. w. % 17.5-20, 9 18- 

Two % , Pa., June 10 (A. E. S.). 

New Hampshire to Virginia ; Illinois (Williamson, Skinner, 
Richardson, Babcock, Calvert). 

TSAK8. AM. BNT. SOC. XX. 8EPTEMBEB, 1893. 



Digitized by 



Google 



PHIl.lP P, CA1>VKKT» 

B. %y 9 ■ '^ dtfrini hhicJe hand tm 2 for Hi rniHff l^atgth, tJtuaU^ 3 a'nUn&dal t^U, 
^ K»ftft dor mm of 10 bhie. ^rr^fi. or yelimtf. 

18. l^nNllasma dlvHgans Saljs. (PI. IH, Upcs, 2S, S6). 
E d. Selys, Bull. Ac. Ifelff. (2) lU. p, 531, 1376, 

CDueirorm post ocular spola almoEit conueGted. VertcXf ft mid-dotfi&l tboracic 
mid a humeral etn|i«> bluck. 

%. Bliie» (lorHum of 1--7, 10, bJack ; an iot«rr«pt*d tmnByeree baaal bine ring 
on 3^7. Sup. »pp» shorter ikan lOt »oi hijid, but with iuner lower Bjde produced 
(^=: lower branch of fxtulansl lof, app. n little lon^tr than aup- ft|ip.j apscf*( curve*! 
inw*Tda, 

9 * Yellnw or blue, ^ttl-dorj^ £Aorafic cariw^, and a stripe tupwim/^o^trd ii|i©m 
th<* hHMfttd *tripe (wt that tbe black thereof is reduced to a lin« on enih fiide of 
Mi« red), rfflj/rfiaft. Dorsum of 1-8 durk metftHie green or black ; basal halt of I* 
with a ilnrk npot, which is 6ijtd pott^tyrly. 10 piJiIt] domall;. 

Alid. ^ 10,5-24.5. 9 2S-28. fl. w, % 14 17, 9 18-20. 

One ^ 1 $ , Little Cruni Creek, Ridley Tvrp., Etel. Co*, Pa.| in 

eoiiipiny with E. exsulamy July 3, 1893, by P. P. Calvert (C); 2 
% , Fa., Jime IB, probably by S. F. Aarau (A. E. S.)* 
Mafssachuaetts (Selye), 

19. EinftllftSfina exsulsiis HaKen (Ph III, Sir. 20K 

AffrioH e. Hnijen, Syn. Nenr, N. A., p. 82, 1861. E, #. Selya. BnlK Ac. Belg. (2) 
ili. p.5a2. li¥iti. 

('uiieifofm iKjfltocolftr ipots almost connected. Yertei, a mid-dorMl thorAcie 
ancl a humenil atripc. black. 

%. Blue OT firetm, dof&uiu of l-S, 10, btaflc; a transverse basal blue or yellow 
rjnfc on 2-7, Sup. app. Bhorl^r than 10^ hijid, upper bi^nch half shorter than the 
lower. Inf app. at fmsjj nt tht nppft braiich, directed upwaids* Hind niargln of 
ID aomewhnt elevated and bifida btit not ne much aa ut Itthnnrtt. 

9 ■ V*^^l<^Wr lilaCt blue or f^r&eu. Mid-dorttal thifractc carina aud a stripf JtHptr^ 
impoi^ npan the hnmfn^ tiripe (»o that thft bfaek thereof is reduced lo n lln^ on 
e«oh side of the red), reddioh. Dorenni of 1-0 dark metallic green or black, 
narroweir At nr aljsent on apex of 9 but not hi_^d, of 10 bine or green. 

Abd. -£ 24-aO. 9 24.S-S8.5. H. w. I lfl.5^19.6, 9 I8-S0.5. 

Darby, Crum and SUm^ Creeks, Tinicurn Is., Pa., June ^ — Aug. 
17 't Lwip<isiting June 28, July 6, 15, 
Maine, New York to Virginia, Illinois, Texas (Miaa Wadi? worth. 

Calvert). 

20. Etiallitgfiia »tgiitttitiii Haje^i) fPi, III. tig. 28). 

Agrion i. Ha^oD, Syn. Neur. N. A., p. 84, 18BI. E. t. fiulh Ae. Belf;. (2) jcli, p- 
52S, 1876. 

Cuneiform poabot^ultlr spots cotmefited. Vert«^x, a broad mid-dorsal thomck 
and a humeral atripe, black or [detail ic brown. 

% . Blue ar yellow. Dorsum of 1-8, 10, metallic brown or black: a tmnsr^we. 
biaal b1ni> or yellow rtiij? ou 3-7, Kap. npp. a HitU hngtn^ than 10. t^onipfttMHMl, 
superior ttinrgii] $traighi^ inferior maricin ver^ sli^chtly divergctitr npfX ohUcjutlj 
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trancHted from below upwards and backwards (distally), a small tooth at the 
inferior angle, extreme (npper) apex forming a small hook on the inner side. 
Inf. app. half shorter, slender, simple, curved inwards. 

9. Bine or yellow. Dorsum of 1-9 metallic brown, narrower at or absent on 
apex of 9, of 10 yellow : a transverse basal yellow ring on 3-7. 

Abd. % 26-30, J 24-27.5. H. w. % 16-18, 9 17-20. 

Tiuicum Is., PrimoB, Del. Co., Pa. ; Fort Mifflin, Phila., etc., June 
11 — July 11, Aug. 31, by P. P. Calvert; ovipositing or in coitu 
June 17, July 5, 11. 

Maine, Massachusetts, Maryland, Georgia, Louisiana, Illinois 
(Harvey, Hitchings). 

Enallagmm pollninm Hagen (PI. UI, fig. 27). 

Agrum p. Hagen, Syn. Keur. K. A., p. 83, 1861. E. p, Selys, Bull. Ac. Belg. 
(2) xli, p. 527, 1876. 

Very similar to E, ii^/mUum, % . 8np. app. hardly longer than 10, upper side 
eunwl upwardt^ lower side divergent, so that the height of the apex (profile 
view) is twice as great as at base ; npper apical angle more prominent. 

9 . Not as yet separable from that of tignaJtitMy as the characters suggested by 
de Selys— that poUutum has a black line on the second lateral suture which is 
wanting in M^noiwii, and a difference in width in the dorsal abdominal band- 
are not constant. 

Abd. % 22.5-26.5, ? 22.5-23.6. H. w. % 13.5-16,5, ? 16.6-16. 

Maine (Harvey), Florida. 

9. Iselinartt Charpentier. 

Gharp. Lib. Eur. p. 20, 1840. Selys, Bull. Ac. Belg. (2) xli, p. 258, 1876. Mi- 
erontfmphc Kirby, Gat. Odon. p. 140, 1890. 
21. Ischnnna TerUealls Say. 

Agriau v. Say, Joum. Ac. Phila., viii, p. 37, 1839. A. f., A. Ramburii Hagen, 
Syn. Neur. N. A., p. 82, 76, 1861. I. v. Selys, I. c. p. 265, 1876. 

% . Black. Frons, lips, postocular spots, rear of head, a narrow antehumeral 
stripe (rarely interrupted at its middle), sides of thorax, blue or green. A black 
line below one or both wings. 3-7 with an interrupted basal yellow ring; 8-9 
blue with a blaek stripe each tide. Sup. app. one-fourth as long as 10, lamellate. 
Inf. app. a little longer, rather thick at base, outer lower side prolonged to form 
the acute apex, which is curved inwards, not divided. Pterostigma of front 
wings black, of hind wings yellowish brown. 

Black 9 • Golored like % (teneral), or greater part of body pruinoee, a trans- 
verse, apical, black ring on 3-7, 8-10 blackish. Pterostigma of all the wings 
yellowish brown. 

Orange 9* Bine of head replaced by orange, postocular spots confluent with 
rear of bead. Thoracic dorsum orange, a median baud and a humeral stripe, 
black. 1, 2 and base of 3 orange on dorsum, remainder of abdomen black, 4-7 
with an interrupted basal ring. Pterostigma yellowish brown on all the wings. 

Abd. % 19.5-22.5, Bl. 9 17.5-23.5, Or. 9 18.&-2*2.5. H. w. % 11.5-14.5. Bl. 9 
13.5-17, Or. 9 12.5-17.5. 

TRANS. AM. KNT. 80C. XX. 8EPTBMBES, 1893. 
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240 PHILIP p. CALVERT. 

Very common; streams and ponds around Phila., earlier than 
May l—Oct. 16. Ovipositing May 1, 19, 30, June 22, 29, July, 
Aug. 31, Sept. 7. 

Quebec to Georgia, west to Missouri and Louisiana. 

22. Isclinara Rambarll Selys. 

Agrion R. Seljs. Rev. Odon. d'Eur. p. 186, 1850; /. R. Ball. Ac. Belg. (2) :[Ii. p. 
272, 1876. Agrion inert, tubereuUUum, credulum HageD, Syn. Near. N. A., p. 75, 
76, 80, 1861. 

% . Black. Frons, lips, postocular spots, rear of head, a narrow antehumeral 
stripe, sides of thorax, bine or green. A black line on the second lateral suture. 
S-6 with an interrupted, transverse basal yellow ring; 8 blue. Sup. app. one- 
third as long as 10, apex bifid, inner branch bent down to form an inferior pro- 
cess. Inf. app. a little longer, thick at base, apex slender, not divided, curved 
inwards. Pterostigma of front wings black in thecentre, of bind wings yellowish 
brown. 

Black 9 • Colored like the % . Pterostigma of all the wings yellowish brown. 

Orange 9 . Blue or green of head replaced by orange, postocular spots con- 
fluent with the rear of the head. Thoracic dorsum orange (sometimes olive), a 
broad median black band, but no humeral ttripe. 1 and bate of 2 orange, remainder 
of abdomen black, an interrupted, transverse, basal, yellow ring on 3-7. Pter- 
ostigma of all the wings yellowish brown. 

Abd. % 21-28. Bl. 9 22.5-27, Or. 9 22-27. H. w ^ 13-17. Bl. 9 15-19, Or. 
9 15.5-18. 

Tinicum Is., Crum Creek, Pa., Aug. 23 — Sept. 4. 

Quebec, Ontario, New York to Florida ; Louisiana, Texas, Mexico, 
West Indies, Venezuelii, Peru (Provancher, Pettit, Johnson,). This 
species replaces /. verticalu, to a great extent, on the sea-shore. 

10. Anomalasfrion Selys. 

Selys in Sagra's Hist. Cuba, Ins. p. 469, 1857; Bull. Ac. Belg. (2) xli, p. 254. 
1876. 

9S. Anoinalngrion hHstatam Say. 

Agrion h. Say, Juurn. Ac. Phila. viii, p. 38, 1839. Anom, h. Selys, L e. p. 255, 
1876. 

%. Orange or yellow. The following dark metallic green, blue, or purple: 
vertex. na.su8, a broad mid-dorsal thoracic and a wide humeral stripe, a mark at 
second lateral suture and very variable markings on base and apex of 1-7. Sup. 
app. half Hs long as 10, bifld, inner branch longer, bent downwards. Inf. app. a 
little longer, apex slender, curved inwards. Pterostigma on front wings reddith, 
not touching the casta ; on hind wings black, normal. 

Black 9 ("ot seen by the writer). Head and thorax as in ^. abdomen black. 
3-6 with an interrupted, transverse, basal, yellow ring. Pterostigma normal, 
yellowish brown (Selys). 

Orange 9 • Postocular spots confluent with orange of rear of the head. Tho- 
racic dorsum orange, with a broad median metallic green stripe; sometimes a 
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black bameral line ; sides yellow. Abdomen oran^e^ 5 or 6-8 or 9 dark metallic 
^reen, 9 witb a black mark eacb side at base. Pterostigma of all the wings 
[ ormal, yellowish. 
Abd. % 18-22, Or. ? 18-21. H. w. % 10-12, Or. 9 12-15. 

Ridley Twp., Del. Ck)., Pa., May 17— Aug. 9, Sept. 24-25. 

Maine to Florida ; Indiana, Louisiana, Texas, Cuba, Hayti, Ven- 
ezuela. 

Subfomily 3. GOMPHINiB. 
11. Taelioplerjx Selys. 

Selys. Ball. Ac. Belg. (2) vii, p. 551, 1859. 
Tacliopterjx Tlioreji Hageu. 

Uropetala T. Hagen, Mon. Gomph. p. 373, pi. 19, fig. 3, 1858. T. T. Selys. I. e. 
xlvi, p. 696, 1878. 

Olive or pale lilac. Face yellowish, the following black : a transverse baud 
on uasns, a transverse basal stripe on frons superiorly, thoracic sn tares, a humeral 
band enclosing a yellow spot, a band on second lateral suture and on lateral meta- 
thoracic carina, two spots each side on 2, apical half of and a dorsal band un 3-7, 
most of 8-10. Triangle of hind wings of two cells. Pterostigma very long (8- 
9.5 mm ) and narrow. 

% . Sup. app. longer than 10, flattened, twice as wide at two-thirds of length 
as at base, apex obtuse, a small submedian inferior tubercle. Inf. app. one- fifth 
shorter, broad, an aetUe^ $uperior, tubmedian, recurved tooth each side, a(>ex pro- 
longed at each side to form an acute process, which is curved upwards and out- 
wards. 

9 (not seen by the writer). Vulvar laminse reaching base of app. 

Abd. % 54-58. 9 54-55. H, w. S 51, 9 51-53. 

Massachusetts, New York, Maryland, North Carolina (A. E. S.), 
Kentucky. 

12. Haf^enlas Selys. 

Selys, Bull. Ac. Bruz. xzi, pt. 2, p. 82. 1854. Mon. Gomph. p. 238, 1858. 
Haf^enias brevlstylas Selys. 

H. 6. Selys, U, ce. p. 82, 1854 ; p. 241, pi. 13, fig. 2, 1858. 

Black. The following yellow: face (except basal baud on frons above and 
sutures), labmm, raid-dorsal thoracic carina, one or two narrow antebumeral 
stripes, a transverse anterior stripe, two broad lateral bands and a line between 
them on thorax, a dorsal stripe on 1 to base of 8, sides of 1-10. 

% (not seen by the writer). Occiput moderate, hind border convex. Sup. app. 
a little shorter than 10, stout, curved slightly inwards, three inferior teeth, apex 
acute, curved downwards to form a hook. Inf. app. of equal length, quadran- 
gular, broader than long, apex npcurved. 

9 . Occiput small, upper surface concave, hind border hardly concave, on each 
side a small, posterior, rounded tubercle. Vulvar lamina not as long as half of 
9, nearly quadrangular, somewhat narrower at apex, apical margin concave, or 
even bifid for one-third the length of the lamina. 

Abd. % 54-56, 9 54.5-63. H. w. % 47-50. 9 50-55. 

TRANS. AM. BNT. 80C. XX. (31) 8KPTEMBBR. 1H93 
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MMiue» MaasachuseLts, New York, Ontario, W^iflc^ai^iin, KansaB^ 
Texas, FJa*, Kentucky, Maryland (Miss Wftdsworth, Mi's. Sloasoa). 

13. O|»hioK0inphaii Svlya. 
Afelvfi, BiilL Ac. lirux. xxi pt, r>. p. 3LK JS.>1. C R. 8<jc. Ent Belg. iiii, ^ txiv, 

0|»liUtgoiii|»1iii9 rti|>lu!iuleniilii WaUti. 

i/i?*-//*? r#{j^jni^Aiu r. Wtilsb, Pror. Ac. PhlK l©«i, p 388, 0, r. Belya, BulJ. Ac. 
B4jlif. t;J) xWi. }K 434. 1S78. 

Qr«ieimli yellow. Thontx with a. buniemi atripet frequently »u aatebiimf^ral 
stripe* itiJ*l n line (jtj second lifttt^mt sutnrt), brown. AMonieti hroww, an f^loii- 
KttlBtJ dor»it1 j'tjllow Bpol, pui titled poMeriorly. au 1-8 or 10^ 

%, Siiju iipp. a UtUtj kxig^r ihaiv 10. robust, apes obtrtse, Apicil UaU d^ui'icu- 
litted InsUrW, luf, wpp. no^ aj wid« US iliveriftfUt^ of «up. app^. its brmiuibes trmt- 
r.aUd to form tbe iMSUler au|$1c at iauer »idet spucti betw^u braucbes half oi tnd^ 
ifcic c^iibf r hmutb. 

9 , Orcipul with i» *Mrl ^^/oki flpinc teHdb Bide. VuJvar latuitia almost as long 
i^ ^, trlaiiguLiLr, blfld iti more tbaii ii« apical balf^ tbu bra[iclit>s uoatignoun* but 
their t^tr^me tips divfrgenL 

Alid. t> a-"^ 38, 9 35-34*. H. w. ^ 2&-33.5» 9 32. 

tiuebet% Maine, New Yark, New Jersey, Feniisylvania, Uniarb, 
liliuuifi, Wisconsiu (Provauoher, C. W. Johnaoii, A. E- S,j. 

14. tiotu|ihaM Lemib. 

Ltatcii, Ed ill b. Eucye. ix, p. 13T, Jblfi; Amer. ed. tPbJIa.J vlii, pU »i^ p. *2fl, 
l^ltl, Siilys, Mou. Uuuipb. p. 115, 1858, 

A. Abdomioiit ifigtn^Ma lit rwt gre*ttt^ dittUwi [L v. n&t 3-4 UmcM lU mde mi Ai. 
41. Dttf^Hm of \0 ntitJttttf biuek. Occiput »&t d^nUetUaUd Mind.. 
Guiui*laii« nEPvlam Hitmen. 

ii\ ii. Kugth, Hull, Ac. Bdj;. 1*1) Jtlvi. p. 462» IS^B. 

9. tJr^aii^iiifih y til low, Tbe fullowiuK blatk : atilijfe Ivet^wii froiis atid immM, 
base of Ubmm, froiia libove at bjiae, vertex* ociciput. Ko »pi»^ ou vt*rli?x, Hmd 
margin of oeciput slightly collcavt^ Hlacki^li browu prtidomiuatiu^ ou IhonwU: 
doi'BUm eo as to leaver, traui^ver^e aoteruir, au isobiU'd antchumeittl aud a hu* 
lutaral *tripr*, yeliuwisb; sides grKBiiieh with three browti stripea, Abdoiueu 
black ; ;i-W with a tmiisverse hajsai ring, souietim*^ aiedially itjtisrmplcd^ 2. 3 
aud ti HiLJi a tu!(i-doi*3al spot— yelltiw. A pp. white or yellow* Vulvar lauiiiisi 
&nw-Jifth a^ long as If, npieat hnff bilcibod, tipu rouiiilod. 

^, Urtkiitjwu, 

9. Ahd*25. b. W. ai. 

Maini! (Harvey), Yurk and Berka Cob., Pa. (Hagea /, e.) 

<j;oiii|»liiif» iittrvulaii Selys* 

G?. p. Selys, Bull. Ac. liros, xxi, pt. 2, p. Sti, IQaA; {2} xlvl, p. 450, l8Tfe; Mou. 
lioiDph. p. 157t IttSes. 

Bhu k piedomiuiitiuK, the following yellow: a trdimvei^e slnptioii fiTUiisj alHJV«, 
U4I uasiiB and od iabrum ; on Lboiux a ti'aiisvcree, iiitdiAlly-iaterrupKrri imtviiof. 
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a uarrow aDtebameral, a humeral and three lateral stripes; 1-8 with a dorsal 
spot or line and sides of 1-4. Costa black. App. blackish. 

% . Sap. app. straight, cylindrical, apex becoming gradually aeuie^ no tfeth or 
spinet. Inf. app. less than half as long. 

9 (not seen by the writer). No ipinet on vertex. Hind margin of occiput al- 
most straight. Vnlvar lamina half as long as 9, almoet completely divided into two 
oval divergent lobes. 

Abd. S 9 28. H. w. ^ 9 2e. 

Nova Scotia to New Hampshire, Berks and York Cos., Pa. 

M. C^omphns AbbreTiatos Hagen. 

O, a. Hagen, Bull. Ac. Belg. (2) xlvi, p. 464, 1878. 

Yellow, inclnding fnott of lahinm. Vertex black. No black etripe on suture 
between frons and nasns. Dark brown predominating over yellow on thoracic 
dorsnm and forming two confluent submedian dorsal stripes, an antehnmeral and 
a humeral, confluent, a line in front of the metastigma and on the second lateral 
suture. Abdomen black, a mid-dorsal and a lateral basal yellow spot on 1-6 or 
8, sides of 8 and 9 yellow. Costa black. Pterostigma yellow to reddish brown. 

% . Hind margin of occiput convex. Sup. app. with apex acute and an infe- 
rior tpine-like tooth at two-thirds their length. Inf. app. shorter. 

9. A spine on each side of vertex. Hind margin of occiput almost straight. 
Vulvar lamina one-third as long as 9, triangular, apical half bifid, the halves 
contiguous. 

Abd. % 26-33, 9 28-29. H. w. % 22-25. 9 25-25.5. 

One male, Phila. (A. E. S.), probably belongs to this species. 
Maine, Massachusetts. 

b. Dortum of 10 moeUy y^lowiah or reddiah. No $pine$ on vertex of female. 
S5. Gomphns exilis Selys (PI. II, fig. 11). 

Q. e, Selys, Bull. Ac. Brux. xxi, pt 2, p. 55, 1854 ; (2) xxxv, p. 748, 1873. 

Pale green. Vertex brown. Hind margin of occiput nearly ttraight. Brown 
predominating on thorax and forming two median dorsal stripes, widening down- 
wards, an antehumeral and a humeral stripe barely separated by a pale line, and 
most of the sides, leaving two oblique, lateral, green bauds, one behind the hu- 
meral, the other behind the second lateral suture. Abdomen blackish brown, 
1-10 with a basal dorsal green spot or band. 

%. Sup. app. with an inferior tooth -li k e j>roce«t at two-fifths their length, the 
apical side of the process eloping gradually to apex of app. 

9. Vulvar lamina short, not longer than one-fifth of 9, bilobed, lobes not con- 
tiguous, ae long a$ or a little longer than ¥nde. tips roundly pointed. 

Abd. % 29-30.5, 9 28.5-30. H. w. % 23-24, 9 24-25.5. 

The most common Gomphine around Pliila., May 26 — July 4. 
Quebec, Maine, Massachusetts, New Jersey, Pennsylvania, Mary- 
land, Florida (Miss Wadsworth, Skinner, Laurent). 
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244 PHILIP p. CALVERT. 

26. Gomplias mlnntns Bambar. 

6. m. Bamb., Ins. Nevr., p. 161, 1842. Selys, Mod. Gonipb.. p. 155, pi. 9. fig. 3, 

1858. 

Pale green or yellow. Vertex brown. Hind margin of occiput deeidedljf ecn- 
vex. Brown predominating on tboraz. Tboraz and abdomen similar to exUis 
in coloring. A character upon which stress was originally laid by de Selys — 
that the sides of the thorax were mostly yellowish, with two brown bands — is 
not constant. 

% (not seen by the writer). Sap. app. with a strong, acute, submediau, inferior 
tooth. 

9 . Vulvar lamina very short, hardly bilobed, lobes much wider than long. 

Abd. -S 35, 9 35-37. H. w. S 28. 9 30-32. 

Oue female, Phila., July 1, S. F. Aaron (A. E. S.). One female, 
Phila., June 22, 1893, C. W. Johnson (C). 
Pennsylvania, Georgia. 

27. Gomphns plafflatos Selys. 

O. p. Selys, Bull. Ac. Brux. xxi, pt. 2, p. 57, 1854 ; (2) xlvi, p. 465, 1878. 

Olive-green. Brown predominating on thoracic dorsum so as to leave a narrow 
antehumeral stripe, notably divergent from above downwards from its fellow of th€ 
opposite side, and the mid-dorsal carina yellow (teneral) or green ; sides pale, a 
line in front of the metastigma and on the second lateral suture, brown. Ab- 
domen fang, 1-6 brown with a pale green mid -dorsal spot or stripe, 7-10 yeUowish. 

% . Hind margin of occiput slightly convex. Sup. app. without teeth, apex 
obliquely truncated (when viewed from above), the acuter angle on the inner side, 
usually no tubercle at the outer (obtuse) angle. Inf. app. one-fourth shorter. 

9 . Hind margin of occiput straight. Vulvar lamina very short, less than one- 
tenth of 9, emarginated in the middle, tips on either side of emargination acute. 

Abd. % 40-45, 9 44-49. H. w. % 32-35, 9 35.5-37. 

One % one 9 , Fairraount Park, P. Laurent, C. W. Johnson ; 
one % one 9 , Phila., P. Nell ; oue % , Folsom, Del. Co., Pa., July 
17, 1886, P. P. Calvert (C). 

Pennsylvania, Maryland, South Carolina, Tennessee, Florida, 
Texas (A. E. S.). 

28. Gomplias villoslpes Selys. 

O. V. Selys, Bull. Ac. Brux. xxi, pt 2, p. 53, 1854; (2) xlvi, p. 457, 1878. 

Yellowish green. Hind margin of occiput with a median conical tubercle. 
Greeii predominating on the thorax, but with the following brown : a submediau, 
an antehumeral and a longitudinally-divided humeral stripe, and sometimessome 
lines on the sides. Abdomen dark brown, 1-7 with a mid-dorsal yellowish green 
spot or stripe, 10 yellowish 

%. Sup. app. without teeth, apex obliquely truncated when viewed from above^ 
the acuter angle on the inner side and prolonged into a spine, which is bent 
somewhat inwards, a rounded tubercle at the outer (obtuse) angle. Legs mostly 
black. 
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9> Vulvar lamina hardly one-third as loDg as 9, triangalar, bifid in its apical 
third, the halves contiguoas. 

Abd. % 37-39, ? 38. H. w. % 30-33, J 33.5. 

Ditches at Tinicura Is., woods at Folsora, ponds at Primos, Del. 
Co., Pa., June T—July 5, P. P. Calvert ; not abundant (C, A. E. S.). 
Massachusetts, Michigan. 

B. Abdominal tegmenta 7-9 greatly dilated (i. e. 3-4 times toider than 4). 
29. GomphaM vastas Walsh. 

O. V. Walsh. Proc, Ac. Phila. 1862, p. 391. 

Frons and Dasas greenish yellow, basal superior half of the former and a 
broad band at suture between them, black. Labrum margined with black. Tho- 
rax yellow and dark brown, the latter predominating dorsally and forming two 
confluent, median, dorsal bands widening below, a broader antehumeral, a nar- 
rower humeral stripe, a line in front of the metastigma and one on the second 
lateral suture. Abdomen black, a mid-dorsal yellow spot or line on 1-7 or 8, 
H and 9 with a large lateral, yellow spot, 9 and 10 unepotted dorsally. Wings 
slightly yellowish at base. 

%. Sup. app. with acute apex and an extremely smalls extemo-inferiory ante- 
apical spine. 

9. Vertex sometimes with a spine each side. Vulvar lamina slightly more 
than half as long as 9, rather narrow, apic€U sixth bifid, tips acute. 

Abd. ^ 37, 9 35-37. H. w. % 29-31. 9 31-32. 

One male flew in a shop at Sixth and Chestnut Sts., Phila., May 
28, 1891 ; P. Nell (A. E. S.). 
Quebec (Provancher), New York, District of Columbia, Illinois. 

15. Dromogomphos Selys. 

Selys, Bull. Ac. Brux. xxi, pt. 2, p. 58, 1854. 
SO. Dromogomphas splnosas Selys. 

D. s. Selys, L c p. 59, 1854. Gomphus s. Selys, Mon. Gomph. p. 120, pi. 7, fig. 
2,1858. 

Face, lips, occiput yellowish or green, vertex black. At most a very narrow 
black line between frons and nasus. Thoracic dorsum maroon-brown ; mid-dorsal 
carina, anterior border (these two confluent), an isolated submedian stripe, an 
isolated antehumeral line, and the sides, yellow or green. Abdomen blackish, a 
dorsal maculate yellow band on 1-10. Wings sometimes faintly yellowish at 
base. 

% . Hind margin of occiput convex, no tubercle. Sup. app. divergent, an ob- 
tuse inferior median thickening, apex acute, upturned. 

9 . Vertex with an erect spine behind each lateral ocellus. Occiput with a 
median pointed tubercle. Vulvar lamina one-third as long as 9, its apical half bifid, 
branches slightly divergent, tips acute. 

Abd. % 39-41.5, 9 41.5-45. H. w. % 32-34.5, 9 35-39. 

Fairmount Park and elsewhere in Phila., June 10, 26, S. F. Aaron, 
P. Laurent, P. Nell ; not common (A. E. S., C). 

TRANS. AM. KNT. 80C. XX. 8BPTEMBEB, 1893, 
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Maine, Massachusetts, New Jersey, Pennsylvania (York, etc.), 
Georgia, Florida, Kentucky, Illinois (Miss Wadsworth, Hitchings, 
G. Miller, Babcock.— W. I.). 

Sabfaraily 4. CORDULEGASTERIN^. 
16. Cordnlegaster Leacb. 

Leach. Edinb. Encyc ix. p. 136, 1815: Amer. ed. (Phila.) viii, pt. ii. p. 725. 
1816. Selys, Hon. Oompb. p. 328, 1858. Theeapkora Selyt, I. e. p. 319. 
CordnlegMSter BiacalAtns Selys. 

a M. Selys, Ball. Ac. fimx. xxi« pt. 2, p. 105, 1854; (2) xlvi, p. 689, 1878. 

Blackisb brown ; tbe following yellow : raor of head, frona (except a very 
narrow basal black band above), nasas, labmm (except an anterior brown border 
and mid-basal spot), a cuneiform anteharoeral stripe, wider above, two oblique, 
lateral, thoracic bands and an intermediate line, two pairs (median and apical) 
of spots on 2-5 and sometimes 8, one pair on 6-9. 

% . Sup. app. shorter than 10, straight, two strong inferior teeth, one basal, the 
other submedian. Inf. app. one-third shorter, tip nearly aa wide ae base. Spines 
of anterior row on second and third tibiie replaced by knobs. 

9. Vulvar laminsB long, projecting considerably beyond 10. 

Abd. % 47.5-53, 9 (incl. vulv. lam.) 55.5-60.5. H. w. ^ 37-41. 9 43-45. 

Nova Scotia, New England, Ontario, Maryland, Creorgia. 

CordolegiMter erroneos Hageu. 

a e. Hagen, Bull. Ac. Belg. (2) xlvi, p. 688, 1878. 

Blackisb brown. Frons yellow above, black anteriorly. Labrum yellow, en- 
tirely margined and almost crossed with black. Rear of head black. Tbe fol- 
lowing yellow: nasus, labium, occiput, a cuneiform antehumeral stripe, wider 
above and divergent from above downwards, two broad, oblique, lateral, thoracic 
stripes, two pairs of spots on 2-4, one pair on 5-8, anterior pair on 2-4 larger, 
meeting (or almost so) on dorsal carina, so also the pair on 5-7. 

% , Sup. app. a little shorter than 10, two small inferior teeth, one basal, the 
other submedian. Inf. app. one-fourth shorter, tip haJf ae wide a$ base. Spines 
of anterior row of second and third tibie replaced by knobs. 

9 (not seen by the writer). Vulvar lamine long, projecting beyond 10. 

Abd. % 53-56, 9 64. H. w. % 44-47, 9 51. 

Pocono Mts., Pike Co., Pa., August, E. M. Aaron (A. E. S.) ; 
North Carolina, Kentucky. 

Subfamily 5. AESCHNIN-E. 
17. EplaeschnA Selys. 

Selys, Proc. Bost. Soc. Nat. Hist, xviii, p. 36, 1875. Karsch, Ent. Nach. xvti, 
p. 290, 1891. 
SI. Epifesclina lieros Fabricius. 

Aeaehna h. Fabr., Ent. Syst. Suppl. p. 285. 1798, Hagen, Syn. Neur. N. A., p. 
128, 1861. 
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Face brown sod green.. Frons above with a black T-8pot. Thorax brown ; an 
antebumeral stripe wider above, two bands on the sides, and inter-alar spots — 
groen. Abdomen dark brown marked with blue or green spots and lines. Wings 
smoky or yellowish to a varying extent, extreme apex sometimes darker. Pter- 
oetigroa orange to reddish brown. Membrannle white. App. as long as, or 
longer than 9 + 10. 

% . Bear of head simple. 10 with a mid-dorsal tooth. Sap. app. with apical 
two-thirds wider, an inferior tabercle near base, apical half with a snperior, 
longitudinal carina and the inner edge hairy, apex truncated. Inf. app. one- 
half shorter, oblong, apex notched. 

9. Bear of head produced on either side of the occiput in an obtnse angle, 
which projects beyond the latter. 10 with a ventral, plate-like denticulated 
projection. App. oblanceolate. 

Abd. % 61-71, 9 64-72. H. w. % 53-60, 9 58-62.5, 

Fairly common around Phila., May tx) September. 
Quebec to Mexico, west to the Mississippi. 

18. FonseolomblA Selys. 

Selys, Bull. Ac. Belg. (3) v, p. 736, 188a Karsch, Ent. Nach. xvii, p. 289, 1891. 
83. FonseolomblA vlnosa Say. 

Aeshna v. Say, Jour. Ac. Phila., viii, p. 13, 1839. Ae. quadriguttata Burm. 
Hagen. Syn. Neur. N. A., p. 130, 1861. 

Face greenish or brownish, lips yellow. Frons above with a brown spot. 
Thorax brown, an indistinct pale green, antebumeral stripe, sides with two round 
bright yeUovo ipott. Abdomen constricted at 3, spotted with yellow. Wings with 
reddish veins, a small basal reddish brown or smoky spot, tips sometimes clouded. 
Pterostigma yellow, 4-5.5 mm. long. Triangle of 4-6 cells ; at least one basal 
subcostal cross- vein. 

% . Sup. app. as long as 9 -f- 10, wider in apical two-thirds, apex hardly acute, 
a small inferior tooth near base. Inf. app. one-third as long, triangular, apex 
notched. 

9 . A small brown spot at nodus. 

Abd. % 44-51. 9 48.5-50. H. w. % 40-42, 9 41-44. 

One male, Phila., Aug. 26 ; one female, Mt. Holly, N. J., July 
4, S. F. Aaron (A. E. S.). One male, Fairmount Park, Aug. 29, 
1891, P. Nell. One female, Clementon, N. J., S. F. Gross (C). 

Canada; Eastern United States; Fort Towuson, Arkansas (Uhler's 
coll.). 

19. GomphsesehnA Selys. 

Selys, Trans. Ent. Soc. Lond., 1871, p. 413. Karsch, Ent. Nach. xv, p. 238, 1889. 
88. Gompliiesehua HircillatA Say, var antilope Hagen. 

0. a. Hagen, Proc. Bost. Soc. N. H.. xvi, p. 354, 1874. 

Face yellowish brown. Frons above with a black T-spot. Thorax brown, an 
antehomeral green stripe; sides yellowish or brown, two median oblique black 
bands confluent above and below the metastigma. Abdomen dark brown, marked 
with blue or green spots. Pterostigma yellow to blackish brown. 

TBANB. AM. BNT. SOC. XX. 8EPTEMBEB, 1893. 



Digitized by 



Google 



248 PHILIP p. CALVERT. 

% . Sap. app. sloDder, almoit itraigfU^ widened in their apical half, a small in- 
ferior tooth near base, apex rounded. Inf. app. less than half as long, apical 
half bifid, appendage narrowed a little at level of base of bifnrcation, branches 
moderately divergent. Anal triangle of 1-2 cells; 4-6 postcnbitals on front 
wings. 

9 . A brownish yellow cloud aroand nodus ; front wings with 9-13 antecubitals. 

Abd. % 42-44, 9 40. H. w. % 34-36, 9 36. 

One male, Clementon, N. J., S. F. Gross (C). 
New Jersey, Maryland, Virginia (T. R. Peale, C. W. Johnson — 
A. E. S., C, W. I.). 

N. B. — This was originally described as a distinct species from furcHlata Say, 
the chief differences being that the latter had the % sup. app. curved inwards 
and downwards, apex of inf. app. more widely emarginated, 7 {emtUope 4) post- 
cnbitals on front wings; 9 wings unspotted 12-13 antecubitals on front wings 
iantUope 9-10), abdomen of slightly different shape. As additional specimens 
are examined, the differences between the two forms become less and less. 

20. Aesehna Fabricius. 

{Aeshna) Fabr., Syst. Ent. p. 424, 1775. Karsch. Ent Nach. xvii, p. 2j?3, 1891. 

A. Male with awU triangle of 2 celU^ 10 with 3 basal dorsal teeih, of which the 
middle one is largest (the specific characters of the females have not yet been 
determined). 

S4r Aeschna Janeea L{nn6, var. Tertiralls Hagen. 

Ae. V. Hagen, Syn. Neur. N. A., p. 122, 1861. 

Face green, frons above with a black T-spot, no black line on frontonasal suture. 
Thorax dark brown, an antehumeral (wider above) and sometimes a short hu- 
meral stripe, green ; two green or blue lateral bands. Abdomen dnrk brown, 
marked with blue or green spots and lines; 10 with a blue spot each side of 
dorsum. Membranule smoky. 

% . Abdomen constricted at 3. Snp. app. as long as 9 -H 10, oblong, narrower 
at base, margins entire, a superior longitudinal carina not denticulated, npex mod- 
erately acute. Inf. app. half as long, triangular. 

9 . App. oblong, narrower at base, apex rounded. 

Abd. % . 50-.53.5, 9 51-55. H. w. % 42-45.5, 9 45-46. 

Ridley Twp., Del. Co., Pa., Oct. 4-18, P. P. Calvert. 
Nova Scotia to the District of Columbia, Illinois. 

N. B.— No constant differences are apparent between this insect and thocir- 
curapolar Ae. juneea L., except that the latter has a black line on the fronto- 
nasal suture, and perhaps a slightly longer pterostigma. and the apex of sup. 
app. % not quite so acute. 

Aeschna clepsiydra Say. 

Ae. c. Say. Jour. Ac. Phila. viii. p. 12, 1839. Hagen, Neur. N. A., p. 122, 1861. 
Ae. crenata Hagen, Stet. Ent. Zeit. xvii, p. 369. Ae. eremita Scudder. Proc. Bost. 
Soc. N. H., X, p. 215, 1866.* 

♦The evidence on which this synonymy is based will shortly be published 
elsewhere. 
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Face greenish or luteouB. frons above with a black T*8pot, with or without a 
black line on fronto-nasal suture. Thorax dark brown, an antehumeral stripe, 
two lateral bands and sometimes an intermediate line, blue or green. Abdomen 
dark brown, marked with blue or green spots and lines; 10 with a blue spot 
each side of dorsum, sometimes confluent. 

% . Abdomen constricted at 3. Sup. app. as long as 9 -f- 10, oblong, narrower 
at base, margins entire^ a superior longitudinal carina bearing 4-9 denticles, apex 
varying from rounded with extreme tip barely pointed to being prolonged into a 
distinct acute process which is directed somewhat downwards. Inf. app. half as 
long or longer, triangular. 

9 • App. oblong, narrower at base, apex rounded. 

Abd. % 51-57.5, 9 50-53. H. w. % 43-50. 9 42-46.5. , 

Labrador to Massachusetts, Maryland, New York, Illinois, Mich- 
igan, Wisconsin, Dakota, Saskatchewan, Irkutsk and Wilui River 
(Siberia), Finland (Sheraton, Brown, Dr. Mark, etc. — C, A. E. S). 

B. Male with anal triangle of 3 eellSf no dortal teeih on 10, 
S5. Aes«hna eoii9tri«t» Say. 

Ae, e. Say, Jour. Ac. Phi la., viii, p. 11, 1839. Scudder, Proc. Bost. Soc. N. H., 
X, p. 212, 1866. 

Face green or brown, frons above with a black T'spot, sometimes a black line 
on fron to-nasal suture. Thorax dark brown, an antehumeral green stripe, wider 
above, and two lateral, green, blue or yellow stripes. Abdomen dark brown, 
marked with green or blue spots and lines; 10 spotted or unspotted. MiBmbran- 
ule blackish, basal half whitish. 

% . Abdomen much constricted at 3. Sup. app. as long as 9 + 10, widened iu 
their apical half, emafginate on the inner edge in front of the apex, the emargina- 
tion quite hairy and thickened to form a tubercle at its hind end (the hairs are 
sometimes matted together to give the appearance of an acute tooth pointed 
forwards); apex wiih a long, aaUe, inferior, slightly anteapieal spine. Inf. app. 
half shorter, triangular. 

9 . App. oblong, narrower at base, apex rounded. Wings sometimes yellowish. 

Abd. % 51.5-57.5. 9 51-55. H. w. % 42-48, 9 42-48. 

Oommon around Phila., Aug. 28 — Oct. 16. 

Labrador to Maryland, west to Colorado ; Southern California to 
British Columbia; Kamtschatka, Siberia (A. E. S., C). * 

21. Anas Leach. 

Leach. Edinb. Encyc. ix, p. 137, 1815; Amer. ed. (Phila.) viii, pt. 2, p. 726. 
1816. Karsch. Eiit. Nach. xvii, p. 287, 1891. 
Sd. Anax Janiaii Drory. 

LibelluUi j. Drury, III. Exot. Ent. I, p. 112, pi. 47, fig. 5, 1770. A.j. Hageii, 
Psyche V, p. 305, 1890. 

Head and thorax bright green. Frons above with a round black spot, sur- 
rounded by yellow, the latter encircled by a dark blue ring. 1 and base of 2 green. 
3-10 blue ( % ), purple or lilac ( 9 ). with a partly interrupted, mid-dorsal, brown 
band. Wings often pale yellowish to a varying extent. 

TRANS. AM. ENT. SCO. XX. (32) SRPTEMBBB. 1893. 
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% . Hind margiu of occiput slightly concAve. Sap. app. abruptly narrowed on 
inner nde jnst before the apex, which is rather truncated and prolonged on the 
outer side into a sharp spine. Inf. app. one-sixth as long, quadrangular, wider 
than long, upper surface with a submedian tooth and many smaller apical teeth 
each side. 

9 . Hind margin of occiput elevated and emarginated in the middle. 

Abd. % 53.5-56. 9 52-56. H. w. % 46.5-56, 9 48-56. 

Common around Phila., earlier than May 1 — Oct. 16; in copula 
or ovi|>ositing May 1, June 15, 19, 22, 28, July 6. 

Quebec to Florida, west to the Pacific, Alaska to Costa Rica, W. 
Indies, Sandwich Is., Kamtschatka, China. 

Anmx loiii^ipes Hagen, recorded from Brazil, West Indies, Mexico, Florida. 
Maryland. Massachusetts, has the frons green, unspotted superiorly, in both 

sexes. 

Subfamily 6. COBDULIN^. 

22. Didjmopa Bambnr. 

Rarab., Ins. Nevr. p. 142, 1842. Selys, Bull. Ac. Belg. (2) xlv, p. 211, 187a 
S7. Dldymops transversa Say. 

LibtsUtda t. Say, Jour. Ac. Phila. viii, p. 19, 1839. Macromia t. Selys. Bull. Ac. 
Belg. (2) xxxi, p. 548, 1871. 

Grayish to brown. Nasus and frons above yellow, the latter with a superior 
black T'spot. Thorax with a small antehumeral spot (sometimes absent), an ob- 
lique, mid-lateral band, and the antealar sinuses, pale yellow or white; no hu- 
meral stripe. Abdomen quite slender in the middle, thickened at 7-10. 2-8 with 
A spot each side of dorsum and 10 entirely, yellow. A small yellower brown 
basal cloud at base of front margiu of wings. 

% . Sap. app. longer than 10, denticulated below, extreme apex directed up- 
wards and outwards. Inf. app. of equal length, broad, triangular. 

9 . Vulvar lamina very short, emarginated in a semicircle. 

Abd. % 36-38. 9 38-40. H. w. % 31-35, 9 38-39. 

One male, Wissahickon, Phila., May 20, 1883, S. F. Aaron ; one 
male, Fairmount Park, May 31, 1891, Dr. H. Skinner; one male, 
Mt. Holly, N. J., May 13, E. M. Aaron (A. E. S.). One male. Ar- 
eola, xMontgomery Co., Pa., May 19, 1893, P. Nell (C). 

Quel>ec to Georgia; Michigan, Kentucky, Texas (Provancher, 
Miss Wadsworth, Harvey, Cabot). 

23. MAeromiA Bambur. 

Ramb. Ins. Nevr. p. 137. 1842. Selys, Bull. Ac. Belg. (2) xlv. p. 210, 1878. 
38. MMcromiM Ueniolata Ram bur. 

M. i. Ramb. I. c. p. 139, 1842. Epophthalmia t. Selys, /. c. (2) xxxi. p. 527, 1871. 

Blackish, with more or less metallic reflection. Frons above metallic blue, 
with two small yellow spots in front of the vertex. The following yellow: a 
transverse nasal band, a short antehumeral stripe, a broad band entirely around 
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the thorax between the front and hind wings, an interrupted, tninsverse ring on 
2. a triangular spot each side on 3-8, usually united and larger on 7. 

% (not seen by the writer). 10 not elevated. Sup. app. a little longer than 10, 
a small median external tooth ; apical half curved outwards, apex moderately 
acute. Inf. app. hardly shorter, apex truncated, upcurved. 

9 . Vulvar lamina very short, hardly emarginate. Apical two-thirds of wings 
pale yellow. 

Abd. ^ 64, 9 63. H. w. ^ 55. 9 57. 

Philadelphia (Hagen 37, p. 57). 

Pennsylvania, Maryland, Georgia, Florida (W. I.). 

S9. Maeromia illiao^nfila Walsh. 

M. i. Walsh, Proc. Ac. Phila., 1862. p. 397. Selys, Bull. Ac. Belg. (2) xxxi, p. 
546, 1871. / Epophthalmia gtorgina Selys, I. e, (2) xlv, p. 197, 1878. 

Metallic blackish brown, Nasus yellowish, obs<-urely Iwrdered with black. 
Frons above metallic blue, with four small yellow spots in front of the vertex. 
The following yellow: a broad band surrounding the thorax between the front 
and hind wings, a lateral spot and a middle transverse line on 2, a dorsal spot 
each side of 3-6, a broad, basal, dorsal spot on 7. Usually no antehumeral stripe. 
1 or 2 posttriangular rows. 

%, Sometimes a dorsal yellow spot on 9. 10 not elevated. Sop. app. similar 
to those of twniolata. 

9 . Vulvar lamina short, less than one-sixth as long as 9, deeply bilobed at the 
middle. Wings with a dark brown basal spot between costa and subcosta to first 
antecubital. 

Abd. I 45-50.5, 9 49-53. H. w. % 41-45, 9 45-49. 

One male, Fairmount Park, Phila., P. Laurent (C) ; one male, 
Pennsylvania (A. E. S.). 

Quebec to Mat^sachu setts ; Pennsylvania, Illinois, Tennessee {illi- 
noenm) ; Georgia, Illinois (H. L. Walker) (gearg^ina), 

N. B. — The absence or presence of cross-veins in the triangles, by which de 
Selys has separated Mucromia from EpopJithalmia^ is not a constant character. It 
remains to be seen whether georgina and ilUnoensis are otherwise distinct, and 
whether both are variations of tmniolata. 

24. Epicordulia Selys. 

Selys, Bull. Ac. Belg. (2) xxxi, p. 259, 1871 : xlv, p. 207, 1878, 
40. Epirordulia prineeps Hagen. 

Epitheca p. Hagen, Syn. Neur. N. A., p. 134, 1861. Oordulia p. Selys, /. c. (2) 
xxxi, p. 275, 1871. 

Olive- or yellowish brown. Abdomen swollen at base, yellowish, a mid-dorsal 
brown band on 3-10, interrupted by a transverse, yellow ring at each articula- 
tion. Wings with a basal, a nodal (this sometimes absent), and an spical spot 
of variable sizes, brown. 

%. Sup. app. nearly as long as 9 -f~ 10, apical two-thiids dilated. Inf. app. 
one-third shoiter, subtriangnlar. 

TRAN8. AM. ENT. 80C. XX. 8KPTEMBER. 1893 
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9- Vulvar lamina almost as long as 9, bilobed for its entire length. App. 
nearly one-and-a-half times as long as 9 -|- 10. 

Abd. -^ 42-45, 9 42-50. H. w. % 40-41, 9 40-46.5. 

Two males, June 14, July 1, Phila. ; one male, Bristol, Pa., June 
16; S. F.Aaron (A. E. S.). 

Quebec to Connecticut; Pennsylvania, Maryland, Georgia, Mich- 
igan, Illinois, Texas (Provancher, Miss Wadsworth, Hitchings). 

25. Tetrmsoneuria Hagen. 

Hngen, Syn. Neur. N. A., p. 140, 1861. Tetragoneura Selys, Bull. Ac. Belg. (2) 
xlv, p. 207, 1878. 
41. Tetrmgoneuria rjrnosura Say. 

LibelhUn c. Say, Jour. Ac. Pbila. viii, p. 30. 1839. Cordulia c. Selys, L c (2) 
xxxi. p. 270, 1871. C. lateralit Burm., Hagen, Syn. Neur. N. A., p. 139, 1861. 

Blackish brown. Face and lips pale lilac or yellowish. Usually no mperior 
black T apoi on frons. Thorax clothed with white hairs, a yellow spot above and 
one below the roetastigma. A yellow spot each side of dorsum of 2-9. Hind 
wings with a short, superior, dark brown, basal streak to first antecohital, and 
an inferior, triangular, basal spot not extending beyond the level of the median 
cross-vein ; streak sometimes shorter and spot sometimes wanting^ 

% . Sup. app. as long as 9 -|- 10, thickened in their apical half, wiikout teeth or 
spines. Inf. app. one-third shorter. 

9. Vulvar lamina longer than 9, bifid almost to base, lobes divergent, some- 
what bent towards each other in apical half. App. thorter than 9 + 10. 

Abd. I 28-30.5, 9 26-27. H. w. % 28-29, 9 29-30. 

One male, June 28, 1886 ; one male, June 4, 1887 ; one female, 
May 30, 1887 ; one female, June 6, 1892; edge of thickets, Folsom, 
Pa., P. P. Calvert (C). 

Quebec to Florida ; Ohio, Illinois, Michigan, Louisiana. 

Tetrfif(oneuria aeiniaqaea Burmeister. 

Libelfnla ». Burm., Handb. Eut. ii, p. 858, 1839. T. 8. Hagen, Syn. Neur. N. A., 
p. 140, 1861. 

Very similar to T. cynoaura. but the hind wings have the basal streak extend- 
ing farther out, basal spot reaching beyond the triangle, or even to beyond the 
nodus. Probably only a variety of eyno»ura. 

Abd. % 24-28. 9 25-28.5. H. w. % 25-28, 9 27.5-,%. 

Nova Scotia, Maine, Massachusetts ; District of Columbia to Fla. 
(Miss Wadsworth, A. E. S.). 

26. Neurocordulia Selys. 

Selys, Bull. Ac. Belg. (2) xxxi, p. 278, 1871 : xlv, p. 206, 1878. 
NeorocordDlia obsolelH Say. 

Libellula 0. Say, Jour. Ac. Phila., viii, p. 28, 1839. Epitheca 0. Hagen, Psyche. 
V, p. 369, pi. i. figs. 7-9, 1890, 
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Dull olive-bro'vn. Thorax with mid-dorsal carina, an anterior transverse 
stripe, and aronnd the metastigma, yellow. 

% (not seen by the writer). Doisal apical margin of 10 slightly produced in 
the middle and rounded. Sup. app. thickened in apical half, no angular notch at 
middle of lower surface. Wings with a yeUowiih spot on each antecubital and 
near the arculus: on hind wings also an orange spot in the triangle. 

9 • Vulvar lamina very short, with a unde, median^ rectangular notch. Wings 
marked as in ^ , but spots larger, and also a spot at nodus and at base of front 
wings, and a basal band on hind wings from anal margin to postcoetal vein leav- 
ing extreme base hyaline, brown. 

Abd. S 30, 9 32-36.5. H. w. -^ 30, ^ 31.5-38. 

One female, Pennsylvania, May 28, 1881, G. H. Parker (A. E. 8.). 
Massachusetts, Pennsylvania, Indiana, Illinois, Louisiana. 

27. Somatoehlora Selys. 

Selys, Bull. Ac. Belg. (2) xxxi. p. 279, 1871 : xlv, p. 204, 1878. 
48. Somiitoelilora l«plda Ilagen. 

Cordulia I. Hagen, I. e. (2) xxxi. p. 264. 1871. 

Metallic .green. Labium orange, a yellow spot each side of frons. Abdomen 
not widened before apex. All discoidal triangles free, internal triangle of front 
wings usually of 2 cells, wanting on hind wings. Base of wings sometimes pale 
yellow. Membranule with basal half white, apical half cinereous. 

% . Sup. app. longer than 10, slender at base, thickened beyond, a very 8vmU 
inferior baeal tubercle^ apex hardly acute. Inf. app. one-third shorter, subtrian- 
gular, apex quite narrow. 

9 . Base of 1-2, a spot each side of 3-7, yellowish red. App. twice as long as 
10. Vulvar lamina a little Use than half as long as 9, apical half bilobedy apices 
rounded. 

Abd. % 26.5-29, 9 25-28. H. w. % 26-28, 9 26-29. 

One male, Atco, N. J., June 18, 1893, C. W. Johnson (C). 
Maine to New Jersey, Maryland. 

SomatoclilorA linearis Hagen. 

Cordulia I. Hagen, Syn. Neur. N. A., p. 137, 1861. Epitheca /., E. procera 8elys, 
Bull. Ac. Belg. (2) xxxi, pp. 286. 285, 1871. 

(Not seen by the writer.) Metallic green. Lips and face inferiorly brownish. 
Abdomen cylindrical,,2-8 with a yellow basal spot each side. 

% . Abdomen swollen at base. Sup. app. not as long as 9 -f- 10, arcuated at 
base, with two external teeth, one at one-third their length, the second, stronger, 
at two thirds; apex bifid, external branch bent downwards. Inf. app. a little 
shorter. 

9 . Vulvar lamina a Utile longer than 9, projecting almost at right angles from 
the abdomen, its margin entire. 

Abd. % 44-46, 9 42 52. H. w. % 42-44, 9 40-51, 

Pennsylvania, Georgia, Illinois, Missouri. 

SoniAtoehiorat fliosH Hagen. 

Cordulia f Hagen, Syn. Neur. N. A., p. 136, 1861. Epitheca f Selys, Bull. Ac. 
Belg. (2) xxxi, p. 287, 1871. 

TBANS. AM. BNT. 80C. XX. SBPTEMBEB, 1893. 
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Metallic ^reen, blackish on bind part of abdomen. Labrum and clypeus 
brownish, labium yellowish. Thorax with two lateral yellow stripes, one beneath 
each pair of wings. Abdomen swollen and compressed at base, narrowed at 3, 
some yellow on the sides of 1-3. 

%. Sup. app. (4-4.5 mm.) longer than 9 + 1^. cylindrical, curved slightly out- 
wards then inwards in the basal fourth, thickened in the middle, apical fonrth 
more slender and slightly divergent, apex terminating in averytmcU kook which 
is directed inwards and downwards, and is compreued; no teeth on sup. app. 
Inf. app. a little more than half as long, triangular, apex moderately acute, 
curved upwards but little. 

9 (not seen by the writer). App. 4 mm. long. Vulvar lamina forming a com- 
pressed trough, which is a little recurved and reaches to the tip of the abdomen. 

Abd. % 41, 9 48. H. w. % 38-39, 9 43. 

One male Petersburg, N. J., Aug. 30, 1892 (P. P. Calvert), Mary- 
laud, Georgia. 

Subfamily 7. LIBELLULIN^. 
28. PmntMla Hagen. 
Hagen, Syn. Neur. N. A., p. 141, 1861. Kirby, Trans. Zooi. Soc Lond.. xii, p. 
265, 1889. 

4S, Pantala flA¥es«ena Fabricius. 

LibeUulaf. Fabr., Ent. Syst. Supp. p. 285, 1798. P. /. Hagen, I. c. p. 142, 1861. 

Yellowish. Abdomen with a maculate, mid-dorsal stripe, sometimes absent ou 
2-7. and a ventral stripe each side of 1-8, black. Apices of wings sometimes 
smoky; hind wings with anal margin yellowish, no dark brown »pot. 

Abd. % 29-33. 9 32-34. H. w. % 41-42, 9 39.5—41. 

Two males, Fairniount Park, Phila., H. D. Coyle, park guard, 
through C. W. Johnson (C, W. I.). One female, Fairmount Park, 
Aug. 29, 1891, P. Nell (C). 

Massachusetts, Pennsylvania, Maryland, Virginia, Georgia, Fla., 
Wisconsin, Illinois, Missouri, Texas, Mexico, West Indies; Surinam 
to Northern Brazil ; Fijis, New South Wales, Sumatra to Banca, 
Sandwich Is., Philippines, Kamtschatka to Ceylon, Egypt to Angola 
(Cabot, Uhler, Schafer, A. E. S.). 

44. Pantala hymeniea Say. 

LibeUula h. Say. Jour. Ac. Phila. viii, p. 18, 1839. P. k. Hagen, Syn. Neur. N. 
A., p. 142, 1861. 

Greenish, with dark brown markings. Hind wings with anal margin yellow- 
ish, and a round dark brown ancU spot veined with yellow, apices sometimes 
smoky. 

Abd. % 30-32, 9 31-31.5. H. w. % 39-42, 9 42. 

One male, Fairmount Park, Phila., H. D. Coyle, park guard, 
through C. W. Johnson (C). 

Pennsylvania, Indiana, Illinois, South Dakota, Texas, N. Mexico, 
Mexico, Cuba (Truman, Cockerell). 
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29. TranieA HageD. 
Hageu, 8yu. Near. N. A., p. 143. 1861. Kirby, Trans. Zool. Soc. Loud, xii, p. 
268. 1889. 

45. Tntmea Carolina Linn6. 

Libellula c. Linn4, Cent Ins p. 28, 1763. T, e. Hagen, I e. p. 143, 1861. 

Reddish brown ; 8-10 with a broad, black, dorsal band. Extreme base of front 
wings yellowish ; basal third of hind wings brown with yellow veins, a clear spot 
at middle of anal margin. 

% . Sup. app. as long <u 9 -\- \0. Hamule hardly if ever longer than genital 
lobe. 

9 . Vulvar lamina not quUe at long ae 9, bilobed in its apical three- fourths. 

Abd. I 31.5-34, 9 32-34.5. H. w. % 41-44, 9 41-44.5. 

Two males, May 26, June 10, Phila., S. F. and E. M. Aaron (A. 
E. S.). 

Massachusetts to Florida. Brauer (Verb. z.-b. Gesell. Wien, xiv, 
p. 162) mentions one male of T, carolinxi from New Caledonia. 

4(l« Tramea lacerata Hagen. 

T, I. Hagen, Syn. Neur. Syn. N. A., p. 145, 1861. 

Brownish black; 2-7 with a dorsal greenish spot. Extreme base of front 
wings dark brown ; basal fourth or fifth of hind wings vioUt-blaek, whose outer 
margin is very ragged, a clear spot at middle of anal margin. 

% . Sup. app. as long at 8 -h 9 -^ 10. Hamule shorter than genital lobe. 

9 . Vulvar lamina half as long as 9, bilobed almost to base, apices of lobes 
eroarginated. 

Abd. % U-m, 9 35.5. H. w. % 40-46, 9 46-47. 

Two males, June 24, July 15; one pair in copula May 26, Pbila., 
S. F. Aaron (A. E. S., C). Tinicum Is., Sept. 4, 1888, P. P. Cal- 
vert. 

Pennsylvania, Maryland, Micbigan, Illinois, Missouri, Texas, 
Mexico, Sandwich Is. (Cabot, Kirby). 

30. Libellula Linn^. 
Linn^, Syst. Nat i, p. 543, 1758. Hagen, Syn. Near. N. A., p. 150, 1861 (in 
part). Leptetrum, Belonia, Holotania Kirby, Trans. Zool. Soc. Lond.. xii, pp. 286, 
28a 1889. 

A. Basal half to third of the wings blackish brown for the entire width or nearly so. 
9 with lateral margins of 8 not produced. 

47. Libellula bMalis Say. 

L. h. Say, Jour. Ac. Phila., viii, p. 23, 1839. L. luctuosa Burm., Hagen, Syn. 
Nenr. N. A., p. 152, 1861. 

Blackish brown; a mid-dorpal thoracic stripe and a stripe on each side of dor- 
sam of 2-9, yellow. Wings with basal half to third blachish brown, outer edge of 
the brown frequently margined with chalky white; apex sometimes brown. 
Pterostigma black. Thorax and abdomen of old males pruinose. 

Abd. I 28-31, 9 26-27.5. H. w. % 37-41, 9 37-39. 

TBANS. AM. BNT. SOC. XX. SEPTEMBEB, 1893. 
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Abundant around Phila., June 1 — Sept. 10; ovipositing July 3. 
New York and Ontario to Virginia, west to South Dakota, Kansas 
and Texas (Cheney, Truman, Owen, A. E. S.). 

B. No brown batal band of the entire width of the wings. 

a. Wingt unspotted at base; pteroHigma unieoloroua, red or yellow. 9 ^^ 
lateral margine of 8 produced ventrally C* perfoliate'^). 

liibellula anripennls Burmeister. 

L. a. Barm., Handb. Ent. ii. p. 861, 1839. Scudder. Proc. Bost. Soc. N. H. x. p. 
191, 1866. 

Yellowish (teoeral), through yellowish brown to red; a raid-dorsal yellow 
thoracic stripe (teneral); abdomen posteriorly with a mid-dorsal black stripe. 
Winf^s with a yellowish or reddish tinge, especially along front margin, extreme 
apex sometimes brownish. Pterostigma yellow or red. 

Abd. % 34.5-40, 9 31-36.5. H. w. % 36-43, 9 36-41.5. 

On and near the sea-coast from New York to Texas ; Ohio, Cuba, 
Isle of Pines. 

6. Wings vfith dark basal markings, when present, in the form of a narrow 
streak confined to the space between the subcostal and median veins; pti^ostigma 
blackish brown, or bicolored, yellow and blackish brown. 9 ^^^ 3 perfoliate. 

liibellnlii plambeA Uhler. 

L. p. Uhler, Proc. Ac. Phila , 1857. p. 87. Hagen, Syn. Neur. N. A., p. 157, 1861. 

Frons and lips yellowish brown or olive. Thoracic dorsum and a stripe on 
second lateral suture, reddish brown ; a median dorsal thoracic stripe and the 
sides yellow. Abdomen yellowish, a mid-dorsal stripe on 2-10. Wings with 
front margin yellowish, a brown basal streak between subcostal and median veins 
out to the first or second antecnbital. Pterostigma yellow, darker at distal end. 

%. Face and labrum blackish brown, thorax and abdomen pruinose dorsal ly, 
in older males. 

9. Apex of wings /rom beneath the pterostigma dark brown. 

Abd. % 31, 9 29. H. w. % 36-38.5. 9 38-39. 

New York to South Carolina (Beu ten mil Her, Skinner, L. O. Pat- 
terson, C). 

48. liibellula ejnnen Fabric! us. 

L. c. Fabr., Syst. Ent. p. 424, 1775. L. quadrupla Say, Jour. Ac. Phila., viii, p. 
23. 1839. Hagen. Syn. Neur. N. A., p. 157, 1861. 

Yellow; thoracic dorsum, a mid-lateral thoracic stripe, a mid-dorsal stripe on 
2-10, brown : a yellow mid-dorsal thoracic stripe. Wings with base and front 
margins yellowish, a dark brown b€ual streak as in plumbea. Pterostigma dis- 
tinctly bicolored. inner half yellow or white, outer half dark brown. 

%. Face and lips blackish, thorax and abdomen blue pruinose in old males. 

9 . Apex of wings from distal end of pterostigma brown. In old females the 
brown encroaches much on the yellow of the thorax. 

Abd. % 27.5-30.5, 9 24.5-28. H. w. % 33-37, 9 32-36. 
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Abundant around Phila., June 3 — Aug. 8 ; 1 S , Sept. 10, 1891 ; 
ovipositing or in copula June 24, July 4. 

Massachusetts to Virginia (Beutenroiiller, Richardson). 

N, B.—Libeaula Jlavida Hagen (Syn. Neur. N. A., p. 156), not of Bambar, dif- 
fers from pltimbea and cyanea in having no dark brown basal streak to the wings : 
the apex of the wings in both % and 9 ** barely edged with brown ; pterostignia 
most like that of cyanea, Abd. % 33.5-36, $ 31-33. H. w. % 41-43, $ 40-41.5. 
Texas. The jlavida of Bambnr (Ins. Nevr. p. 58) is different from jLavida Hag. 
and may perhaps be identical with plumbea. These three forms are closely allied. 

liibellula axilleiiA W«stwood. 

L. a. Westwood's edit, of Drury, 111. Exot. ii, p. 85, pi. 47, fig. 1. 1837. L. lydia 
Drnry, I. e , 177a L. a. Duncan, Introd. p. 292, pi. 29, fig. 1, 1840. Hagen. Syn. 
Near. N. A., p. 156, 1861. 

Inner margins of lateral labial lobes blackish. Thoracic dorsum reddish brown, 
a mid-dorsal stripe and sides yellow; a mark on second lateral satnre and some 
near coxee, blackish brown. Abdomen yellow, sides of 1-3, satnres and a mid- 
dorsal stripe on 2-10, blackish. Wing» with a basal streak between subcosta and 
median to beyond the level of the arculns, a nodal dot, a streak confined to the 
first postcubital series, and the extreme apex, blackish brown. Pterostigma 
blaekuh. 

% . Anterior surface offrona and dypeua, labrum, black ; front above metallic bine. 
Thorax and abdomen blue pruinose in old males. 

9 . FVons reddieh or yellowish, above metallic blue ; nasus pale green or yellow, 
rhinarium and labrum partly or entirely black. 

Abd. % 37-42, 9 37-38.5. H. w. % 41-45, 9 42-42.5. 

Georgia, Florida, Louisiana. 

49. form Tibrans (Fabricins?) Eirby, Gat. Odon. p. 29, 1890. L lydia Hagen. 
Syn. Neur. N. A., p. 155, 1861. 

Differs from axillena as follows : frons, dypeus and Unbrum whiter pale green, or 
yellow. Usually no brown streak on first postcubital series. 

Abd. % 37-42, 9 37-38.5. H. w. % 47-50, 9 45-47. 

One male, June 10, Phila., S. F. Aaron (A. E. S). One male, 
July 5, 1890, one female, July 3, 1893, Ridley Twp., Del. Co., Pa., 
P. P. Calvert (C). 

Pennsylvania and New Jersey to Texas. 

form incesta Hagen, Syn. Neur. N. A., p. 155, 1861; Psyche v, p. 384, 1890. 
Calvert, Trans. Am. Ent. Soc. xvii. p. 34, 1890. 

Differs from axiUena as follows: % . Wings usually unspotted, sometimes with 
a small nodal spot. Labrum yellowish^ face black, frons above dark metallic blue, 
in old males. 9 • Wings with the basal streak usually very short, extreme tips 
not always brownish, other wing spots wanting. Face yellowish, frons above brown- 

Abd. % 33-39, 9 31-34. H. w. % 37-40, 9 37.5-39. 

Canada to Florida (Hagen). 
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258 PHILIP p. CALVERT. 

c. Hind wingt with a dark brown, triangular, basal tpot reaching bachv>ard$ 

to the apex of the mewtbranule, $ with 8 not perfoliate. 

50. liibellalA exu9l« Say. 

L. e. Say, Jour. Ac Phila. viii, p. 29, 1839. L, deplanata Rambur, Ins. Nevr. p, 
75. 1842. Hagen. Syn. Neur. N. A., p. 154, 1861. L. julia Uhlcr (teete Hagen). 

Reddish brown. Thorax with an olive or yellow antehumeral ttripe. Abdomen 
with a mid -dorsal black stripe. Wing-bases yellowish. Front wings with two 
dark brown basal streakt. Hind wings with a superior basal streak and an inferior, 
triangular, basal spot of varying size, dark brown, distal ends of these two some- 
times united. Thorax and abdomen white prninoae in old males. 

Abd. % 22-27. 9 20.5-24. H. w. % 27-33, J 26.5-32.5. 

Atco, N. J., Juue 4, 18, C. W. Johnson (W. I., A. E. S., C). One 
female, Pa. (A. E. S.) 

Maine and Massachusetts to Vancouver's Is. ; New Jersey, Penn- 
sylvania, Georgia. 

N. B.-Dr. Hagen states (Proc. Bost. Soc. N. H. xviii, p. 69), "L. deplanata 
seemed to be a dwarfish southern form [of exusta,] bat there are differences iu 
the genital partB, probably important enough to separate the two species." 
Thanks to the kindness of Mr. Samuel Henshaw, the writer has examined draw- 
ings of the appendages of male and female of exusta and deplanata contained in 
the Museum of Comparative Zoology at Cambridge, Mass. A comparison of 
these drawings with specimens in his own collection does not reveal differences 
constant enough to serve as specific. 

51. Libellula qaadrimacalata Linn6. 

L. q. Linn^ Syst. Nat i, p. 543, 1758. Hagen, Syn. Near. N. A., p. 150, 1861. 

Olive or yellowish. Humeral and second lateral thoracic sntures black with 
adjacent inferior brighter yellow marks; a bright yellow spot each side of 2-9* 
dorsum of 6-10 blackish. Wings yellow at base or along front margin, and a 
small black nodal spot ; hind wings in addition with a black, baual, triangular spot 
below the submedian vein and filling the triangle, thence running obliquely to 
the anal margin a little beyond the apex of the membranule: this spot veined 
with yellow. Var. prenubila has a brownish cloud beneath the pterostigma. 9 
App. a little longer than 9. 

Abd. I 26-31, 9 27-31. H. w. % 33-36, 9 34-36. 

Atco, N. J., June 18, C. W. Johnson (W. I., A. E. S., C). 

Nova Scotia to Massachusetts, west to Washington and northward; 
New Jersey, Illinois, Utah, Wyoming ; Europe (except the Medit- 
terranean Is.), Northern and Central Asia, Asia Minor. See p. 206. 

d. Hind wings at least with a longituditMl basal stripe (whose hind margin lies 

at least as far back as the postcosta), a nodal spot extending half across 
the wing, and a band crossing the wing at apex or at pterostigma— all 
three dark brown or reddish brown. 9 ^^^ ^ perfoliate. 

52. lilbellula ■einifksclatH Burmeister. 

L. s. Burm., Handb. Ent. ii, p. 862, 1839. Hagen, Syn. Neur. N. -A., p. 151, 1861. 
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Beddish brown. Thorax each side with two white or yellow stripes; a yellow 
spot on each side of 2-10. Wing-bases yellowish ; the following reddish brown : 
the nodal spot, a pterotHgnuU band^ sometimes the apices of all four, sometimes 
a small anal spot on hind wings; the following blackish brown: on the front 
wings the apical half of the median space and the first few ceUs between the sectors 
of the areulus, on the hind wings the basal stripe to the outer angle of the tri- 
angle. Pterostigma reddish brown, 

Abd. % 26-29, 9 25-28. H. w. % 36-37, 9 34-38. 

Fairly abundant around Phila., May 17 — July 22. 
Maine to Florida, west to Michigan and Texas. 

5S. liibellnla pulchella Drnry. 

L. p. Drnry, 111. Exot. Ent. i, p. 115, pi. 48, fig. 5, 1770. Hagen, Syn. Neur. 
N. A., p. 153, 1861. 

Blackish brown. Thorax each side with two stripes, a stripe on each side of 
1-9 or 10, yellow. Wings with a longitudinal basal stripe between subcosta and 
postcosta out to beyond the triangle, a large nodal spot, and opeac, blackish browtu 
Pterostigma blackish brown. % . Wings with milky spots adjacent to dark brown 
ones : abdomen pruinose in old males. 

Abd. % 32-35, 9 30-33. H. w. % 40-43, 9 41-43. 

Very abundant around Phila., May 30 — Sept. 14 ; in copula or 
ovipositing June 18, 22, July 2, 20, 23, Aug. 16, 18. 

Quebec to Georgia, west to Utah and Texas ; California (A. E. S.). 

N. B.— The females of L. pulcheUa and Plathemis trimaculata resemble each 
other, and are often confounded. The former is to be recognised by its larger 
sixe, its larger yellow spots on the sides of the abdomen forming a band, and by 
its relatively shorter pterostigma, which is three*eighths as long as the first post- 
cubital space, while that of trimaculata is one-half as long as that space. 

31. PlAthemia Hagen. 

Hagen, Syn. Neur. N. A., p. 149, 1861. Kirby, Trans. Zool. Sue. Lond. xii, p. 
287,1889. 
54. Plathemis trlniAcalata De G^r. 

LibeUula t. De Qeer. M6m. iii. p. 556, tab. 26. fig. 2, 1773. P. t. Hagen, Syn. 
Neur. N. A., p. 149, 1861. LibeUula lydia Drury, 111. Exot. Ent i. p. 112, pi. zlvii, 
fig. 4. 1770. Drury *s name has a priority of three years, but as trimaculata is 
widely known as the name of this species, no change is here made. 

Brown. Thorax each side with two white stripes each terminated below by a 
yellow spot ; a white or yellow spot each side of 2-9. 

% . Wings with a longitudinal basal stripe between subcosta and postcosta as 
far as the triangle and clearer in the middle, a band across the wing from nodus 
to pterostigma, and sometimes the extreme apex, blackish brown ; a chalky-white 
cloud below the basal stripe. Thorax (partly) and abdomen white pruinose in 
older males. 

9. Wings with a basal stripe as in ^ , a nodal patch reaching half across the 
wing and apex, blackish brown : 8 perfoliate. See note to Libellula pulchella. 

Abd. I 25.5-30, 9 23-24. H. w. % 31-34.5, 9 32-33.5. 
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Very abundant around Phila., May 17 — Sept. 9; ovipositing 
June 21, 24, July 2, 17. 

Quebec to Florida, west to Colorado ; Pacific coast from Wash- 
ington to Southern California (O. B. Johnson, Davidson, Behrens, 
A. E. S.). 

32. Slicrathyria Eirby. 
Kirby, Trans. Zool. Soc. Lond. xii, p. 303, 1889. Earsch, Berl. Ent. Zeit. xzxiii, 
p. 371, 1890, 

55. Mierathjrrla bereniee Drary. 

LibeiJtda b. Drury. III. Exot Ent. i, p. 114. pi. 4fi. fig. 3, 1770. Diplax b. Hagen, 
Syn. Neur. N. A., p 178, 1861. 

% . Black. Frons and vertex metallic blue, nasus with a yeUaw $pot each aide 
and soraetinies also the lateral labial lobes : some yellow spots near the ox)Xfle ; 
3-7 with a yellow or orange spot each side of dorsum: thorax and abdomen 
entirely dark blue pruinose in old individuals Wings uncolored. 

9 form I. Only the extreme base of the wings yellowish. Abdomen as in 
% but 10 yellow; vulvar lamina longer than 9, projecting, apex pointed, margins 
entire. Head and thorax colored as in ^ , or as in form II. 

9 form II. Wings with the extreme base and a largo middle cloud yellowish 
or reddish brown. Frons as in ^ , but with a yellow spot each side: tip of ver- 
tex, nasus, labrum, greater part of labium, yellow. Thorax yellow, a mid-dorsal 
stripe, two antehumeral and five lateral stripes each side black. Abdomen 
black, 1-7 with a large dorsal spot and 10 entirely, yellow. 
Ahd. ^ 23, 9 I 22-22.5, 9 II 21-22. H. w. % 23-24.5, 9 I and II 24-25. 

One male, Folsom, Del. Co., Pa., July 5, 1890, P. P. Calvert (C). 

A coast species, Massachusetts to Virginia ; Bahamas, Texas 
(Moore and Bullock, A. E. S.). 

33. Nannotlieinis Brauer. 
Brauer, Verb. z.-b. Gesell. Wien xviii, p. 369. 726, 1868. Kirby, Trans. Zool. 
Soc. Lond. xii, p. 312, 1889. Karsch. Ent. Nach. xv, p. 255, 259 (in part only), 
1889. 

56. Nannotheuiia bella Ubler. 

Nannophya b, Uhler, Proc. Ac. Phila. 1857, p. 87. Hagen. Syn. Neur. N. A., 
p. 186, 1861. 

Black ; frons and nasus white or pale yellow, with a median quadrate black epot 
which is confluent with the black labrum. Vertex metallic-blue or green. 

% . Thorax and abdomen black, pruinose white in older males. 

9. Thorax with a yellow antehumeral stripe, sides yellow, with two oblique 
black lines. The following yellow : a transverse basal band on 2-4, a basal spot 
on 5-7. entire dbrsum of 10. Vulvar lamina reaching apex of 10, only slightly 
projecting, apex rounded, entire. Wings yellowish on basal third. 

Abd. % 12.5-13, 9 11-13.5. H. w. % 14.5-16, 9 14-16.5. 

Pliila., July 22, S. F. Aaron (A. E. S,). Berlin, N. J., July 17, 
P. P. Calvert (C). 
Ontario to Georgia. 
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34. Celithemis Hagen. 

Hagen, Syn. Near. N. A., p. 147, 1861. Kirby, Trans. Zool. Soc. Load, xii, p. 
274, 1889. 
Celithemls ornata Rambur. 

LibelltUa o. Ramb., Ins. Nevr. p. 96, 1842. Dtplax o., D. amanda Hagen, Syn. 
Neur. N. A., pp. 182, 183, 1861. 

Yellow. Median labial lobe yellow {amanda) to black {omata). The following 
black : frons above, rear of head, a broad mid-dorsal thoracic stripe, sometimes 
a humeral and two lateral thoracic stripes. Abdomen black, a yellow dorsal 
spot of varying extent on 2 or 3-7. Hind wingt yellow at base, the following 
brown : an oblique stripe from submedian vein to membranule, behind it a par- 
allel stripe of varying extent, and a spot at the triangle, which may unite with 
the latter stripe; sometimes a basal brown stripe between subcostal and median 
veins, and then the spot at the triangle united with the first mentioned oblique 
stripe; in the extreme individuals all the spots and stripes more or less united 
and darker. Thorax and abdomen of old males entirely black. 

AM. % 17.5-22, 15.5-19. H. w. % 22-27, 9 20-23. 

A coast species, Maine to Florida. 

57. Celithemls elisa Hagen. 

Diplax e. Hagen, Syn. Neur. N. A., p. 182, 1861. 

Tellow (teneral) to red ; the following black : median lobe and inner edge of 
lateral labial lobes, a mid -dorsal thoracic, a humeral and two lateral stripes. 
Abdomei} black, a basal dorsal spot on 2 or 3-7 and sides of L-3, yellow or orange. 
Front wing§ yellowish at base and along front margin; antecubitals, median 
space, nodus and front side of triangle with dark brown spots; a larger spot 
(sometimes almost absent) between nodus and pteroitigvM, and the apex, dark 
brown. Hind wings similar, spot at the triangle extended to base (= first ob- 
lique stripe -f- spot at triangle of ^nuUa), and an anal spot (= second oblique stripe 
of omaia) which may or may not unite with the spot at the triangle. Pteros- 
tigma yellow or red. 

Abd. % 19.5-22.5, 9 18.5-20.5. H. w. % 25.5-27.5 9 23-26.5. 

Three males, Phila., June 2, 10, S. F. Aaron (A. E. S.). Berlin, 
N. J., July 17, P. P. Calvert. Clementou, N. J. (W. I.). 
Canada to Georgia ; Michigan, Illinois. 

58. Celitheinis eponiMA Drury. 

LibeUula e. Drury, 111. Exot. Ent. ii, p. 86, pi. 47, fig. 2, 17T3. C. e. Hagen, 
Syn. Neur. N. A., p. 147, 1861. 

Reddish yellow. Thorax with a mid -dorsal and two lateral stripes blackish. 
Abdomen black, an elongated mid-dorsal spot on 2 or 3-7, sides of 1-3. yellow or 
orange. Wings yellowish, veins yellowish. Front wings with a patch from the 
arculus to the triangle, a nodal band (which may be broken into an anterior and 
a posterior spot), a band at inner end of pUrosHgma, and sometimes the apex, 
blackish brown. Hind wings similar, patch extended to base (= first oblique 
stripe -f- spot at triangle of omata) and sometimes outwards to nodal band, and 
a large spot near anal angle (= second oblique stripe of omaia). The size of 
the wing-markings varies greatly. Pterostigma yellow or red. 

Abd. % 24-28, 9 21-26, H. w. % 31-35 5, 9 31-34.5 

TBAN8. AM. KNT. SOC. XX. SEPTEMBER, 1893 
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One male, Phila., July 22, 8. F. Aaron (A. E. S.). One male, 
on Delaware River opposite Eddystone, Pa., July 28, 1886, P. P. 
Calvert (C). 

United States east of the Rocky Mts., Cuba. 

35. IjeacorliiniA Brittinger. 

Britt, Sitzb. Ak. Wiss. Wien, 1850, It, p. 333. Hagen, Trans. Am. Ent. Soc. 
xvil, p. 229. 1890. 

59. I^eaeorhlniA intoets Hagen. 

Dipl4U! i. Hagen, 8yn. Nenr. N. A., p. 179, 1861. L. t. Calvert, Trans. Am. Ent. 
8oc. zvii, p. 39, pi. v, figs. 1, 7-9, 1890. Hagen, I e. p. 235, pi. z, figs. 6. 8, 15, 16. 
23, 1890. 

Blackish. Labram white or yellow ; an orange or yellow dorsal spot on 2-7 
(only on 7 in old individuals). Front wings with two very short basal streaks, 
hind wings with a short, superior, basal streak and an inferior, triangular, basal 
spot, blackish. 

% . Inf. app. bijidf its branches divergent, pointed. Anterior lamina each side 
with an elevated black tubercle covered with email epinet. 

9 . Vulvar lamina forming two elender, separated lobet ; two email ventral palpe 
on the middle of 9. 

Abd. % 21-22, 9 20-22. H. w. % 23.5-25, 9 25-26i5. 

Two males, Phila., June 17 ; one male, Bristol, Pa., Juire 16, S. 
F. Aaron (A. E. 8.). One female (others seen), Ridley Twp., Del. 
Co., Pa., July 3, 1893, P. P. Calvert (C). 

Canada to Pennsylvania, west to South Dakota ; Nevada, Wash- 
ington. 

36. Olplax Cbarpentier. 

Charp., Lib. Eur. p. 12, 1840. Selys, Ann. Soc. Ent Belg. zxzii, p. 134. 1888. 
Sj/mpetrum Newman, Ent Mag. i, p. 511, 1833. Kirby, Trans. 2«ooI. Soc. Lond. 
xii, p. 276, 1889, 

A. No addition€U transverse carina on 4. 

a. % . Sup, app, vfi^ a prominent, inferior, median tooth, on whose basal side 
are 5-8 denticles. 9 • Vulvar lamina bifid. 

60. Diplax rabieondola Say (PI. II, fig. 5). 

lAbeUtda r. Say, Jour. Ac. Phila. viii, p. 26, 1839. Diplax r. Hagen, Psyche v, 
p. 385, 1890. 

Yellowish (teneral) to red; lateral margins of 3-10, especially near apices, 
black. Legs black, femora paler inferiorly. Extreme base of wings yellowish. 

% . Genital hamule with a little more than the apical third bifid, internal (ante 
rior) branch slightly longer, its apex more acute and slightly bent towards the 
external branch ; external (posterior) branch twice as wide as tht inter na.\. Genital 
lobe projecting nofarther ventrally than the external bamular branch, not widened 
towards apex. 
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9. Vulvar lamina not elevated, bifid, lobes approximate, small, rounded to 
pointed at tips. 

Abd. I 21.5-25, 9 19.5-24.5. H. w. % 22-28, 9 22.5-27.5. 

Very abundant around Phila., July 1 — Sept. 20. 

Nova Scotia to Maryland, west to Lake Superior and Illinois. 

Var. MialniilalJi Uhler (Proc. Ac. Phila. 1857. p. 88. LibeUulaa,) has the 
basal half of the wings yellowish. 

Abd. % 22.5-27, 9 22-25. H. w. % 25-29.5, 9 24.5-28.5. 

One male, Ridley Twp , Del. O)., Pa., July 3, 1893, P. P. Calvert. 
One male, Westville, N. J., Aug. 27, 1892, P. Nell (C). 
New Jersey to South Dakota and Nebraska. 

Diplax obtrasa Hagen (PI. 11, fig. 6). 

D. 0. Hagen, Stet, Ent. Zeit. xxviii, p. 95, 1867 ; note after P. rtUncundtUa Syn. 
Near. N. A., p. 177, 1861. 

Difi*er8 from mbicundtda as follows: %. Genital hamale with apical fourth 
bijid, branches proportionally shorter, external branch at least /ottr timet wider 
than internal branch. 9* Apparently not distinguishable from that of rubi- 
eundula. 

Abd. I 22-25, 9 23.5-24. H. w. % 21-25, 9 23-25.5. 

Nova Scotia to Pennsylvania, west to Wisconsin; Colorado, Wash- 
ington (Sheraton, J. P. Moore, Mrs. Slosson, E. M. Aaron, G. Miller, 
Owen, Mich. Agr. Coll., Col. Agr. Coll., O. B. Johnson). 

b. Sup. app. with no pronUuent inferior toothy but with 4-9 inferior denticles, 
of which the mott apical is largeet. 9 • Vulvar lamina entire, 
61. Diplax iieinieiii«t» Say (PI. II, fig. 3). 

lAbdMa t. Say. Jour. Ac. Phila. viii, p. 27. 1839. D. «. Hagen, Syn. Near. N. 
A., p. 176, 1861. 

Yellowish (teneral) to reddish brown ; lateral margins of 3 or 4-10, and some- 
times a mid-dorsal stripe on 8 and 9, black. 

%, Front wings with battU half to third, hind wings with baeal half yeUowish 
or brown, clearer at extreme base. Hamule bifid in iit apical half internal (an- 
terior) branch slightly shorter, slender, more erect, slightly hooked at tip, which 
is acute ; external (posterior) branch two to three times stouter, its tip less acute, 
bent slightly outwards and backwards. Genital lobe projecting ventrally a little 
farther than external hamular branch, tUghtly wider towards apex. Legs black, 
first femora paler inferiorly. 

9. Wings yellowish at basal half, or only as far as the triangle. Vulvar 
lamina very short, prqjectiug but slightly, margin entire. 

Abd. % 17-24. 9 19-23 5. H. w. % 21-27. 9 23-26.5. 

Two males, Phila., July 15, S. F. Aaron (A.* E. S.). Two males, 
one 9 , Ridley Twp., Del. Co., Pa., July 3, 1893, P. P. Culvert (C). 

Maine to Maryland ; Colorado, New Mexico, Nevada, California 
(Beales, Cockerell, Hillman, A. E. S,). 

TRANS. AM. KNT. 80C. XX. 8EPTEMBEB, 1693. 
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N. B.— The specimens of $emieincta from Nevada, Ckilorado and California, 
have black stripes on the humeral and lateral thoracic sutures, which are absent 
in those from Pennsylvania. 

' 62. Diplax Tieiiia Hagen (PI. II. fig. 4). 

D. V. Hageu, Sju. Neur. N. A., p. 175, 1861. 

Yellowish (teneral) to red ; lateral margins of 3-9, and frequently a mid-doi^ 
sal stripe on 8 and ^, blackish brown. Extreme base of wings yellow. Legs 
yellowish to reddish. 

% . Hamule bifid in iU apical two-thirds, branches of nearly equal length, both 
almost erect, internal (anterior) branch more slender, apex acute : external branch 
two to three times wider, apex rounded. Genital lobe projecting slightly farther 
▼entrally than the hamule. 

9. Vulvar lamina distinctly pr<^eeting, its margin entire. 

Abd. % 20.5-23.5, 9 20.5-23.5. H. w. % 22-25, 9 21.5-24. 

Very abundant around Phila., July 11 — Oct. 26, and probably 
later; in copula or ovipositing Aug. 31, Sept. 3, 10, 19, 21, Oct. 11, 
12, 24. 

Maine to Virginia ; Ontario, Illinois (Miss Wadsworth, Harvey, 
Richardson). 

B. An additiondl transverse carina on 4. 
SS. Diplaz eorrapla Hagen. 

Mesothemis e. Hagen, Syn. Keur. N. A., p. 171, 1861. 

Olive or brown ; face, an antehumeral stripe, two lateral thoracic stripes, white 
or yellow. Abdomen yellowish, spotted with white and brown, 8-9 with a mid- 
dorsal black spot. Wing-veins yellowish. Pterostignia yellow, brown in the 
middle. Legs black, femora and tibise with a superior yellow stripe. 

% . Hamule with apical third bifid, internal branch short, slender, apex acate. 
curved outwards to form a hook ; external branch twice as long, much thicker, 
directed outwards and backwards, apex blunt. Oenital lobe projecting a little 
farther ventrally than the external hamular branch. Sup. app. yellow, thickened 
in their apical half, with a row of 9-14 inferior, black denticles. 

9. Vulvar lamina not projecting, apex emarginated. 

Abd. % 24.5-28.5, 9 25-29. H. w. % 27.5-31, 9 28-32. 

One male, Folsom, I>el. Co., Pa., Oct. 3, 1889, P. P.Calvert (C). 
Pennsylvania; Illinois to California, Montana to Mexico; Ochotsk. 

37. Perithemiii Hagen. 

Hagen, Syn. Neur. N. A., p. 185, 1861. Kirhy, Trans. Zool. 8oc Lond. xii, p. 
273, 1889. 
64. Perlthemis domiCIa Drnry. 

LibeUuia d. Drury, 111. Exot. Ent. ii. p. 83, pi. 45, fig. 4, 1773. P. d. Hagen, /. c 
p. 185, 1861. 

Yellowish brown. Thorax sometimes with two lateral yellow stripes of vary- 
ing width. Abdomen with some yellow marks. 
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% . Wings brownish yellow, sumetimee a dark reddish brown spot near the 
onter an^Ie of the triangle, sometimes a short, basal, brown streak on hind wings. 
Pterostigma reddish brown. 

9 . Front wings with a patch near the outer angle of the triangle and a ragged 
nodal band, brown. Hind wings similar, the patch larger, prolonged at its hind 
end and turned inwards towards the anal angle. Front and hind wings with 
brown markings bordered with yellow, sometimes a brown basal streak in the 
subcostal space. Pterostigma yellowish brown. 

Abd. I 13-15, 9 11-14-5. H. w. % 16-19. 9 14.5-19.5. 

Common around Phila., June 17 — Aug. 31, 
United States east of the Mississippi River; Texas, Argentine 
Republic, West Indies. 

N. B. — Kirby (Oat Odon. p. 10) holds that tenera Say is the proper name of 
this species found in the U. S., and that domitia Drury is distinct. It is here 
preferreil to follow Dr. Hagen, who regards tenera and many other names as 
synonyms of a very variable species— <{oint<ta. Thus females from Florida have 
the hind margin of all the wings narrowly edged with brown from the nodal 
band to the apex, and the nodal band and the patch on the triangle sometimes 
confluent. 

38. Mesotheiiils Hagen. 

Hagen, Syn. Neur. tf. A., p. 170, 1861. Kirby, Trans. Zool. Soc. Lond. zii, p. 
303.1889. 

65. IMesothemis Aimplivieollls Say. 

LibeUuIa $. Say, Jour. Ac. Phila. viii, p. 28, 1839. M. s. Hagen. I. e. p. 170, 1861. 

Bright green : thorax frequently with mid-dorsal carina, antehumeral, hu- 
meral and two indistinct lateral lines, and some marks near the coxie. black ; 
1-3 mostly green, 4-10 with a mid-dorsal black band on apical half, or 8-10 en- 
tirely black. 

% . Sup. app. TftUow. Thorax and abdomen entirely blue prninooe in old males. 

9 . Vulvar lamina erect, triangular, entire. 

Abd. % 26-33, 9 28-29.5. H. w. % 27-a5, 9 31-33. 

Ck)mmon around Phila., June 10 — Aug. 8 ; ovipositing June 17, 
22, July 26. 

United States east of the Rocky Mts., Mexico, West Indies, Ba- 
hamas (Fox and Johnson, Moore and Bullock). 

39. Paehydiplax Brauer. 

Brauer, Verb, i.-bot. Qenell. Wien, pp. 368, 722, 186a Kirby, Trans. Zool. Soc. 
Lond. xii, p. 305, 1889. 

66. PMChydiplMX longipennis Burmeister. 

LtbeUuU I Burra.. Handb. Ent ii, p. 850, 1839. Meaotkemis I Hagen, Syn. 
Neur. N. A., p. 173, 1861. 
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Blackish brown. Face white, frons above and vertex metallic bine. Thorax 
with a short antehnmeral stripe, a transverse stripe in front of the antealar sinns, 
and freqaentl J the mid-dorsal carina, yellowish ; sides pale green with three 
brown stripes. 

%. Abdomen blackish, often prninose, sides of 1-3 yellowish, or similar to 
that of 9 (teneral). Wings yellowish at base, especially the hind wings, which 
have two longitudinal, dark brown basal streaks; a yellowish or brownish cload 
frequently present between nodas and pterostigica, apices sometimes smoky. 
The extent and intensity of the wing coloring vary greatly, even in specimens 
of the same locality at the same time. 

9. Abdomen widened at tip, black, a pale green or yellow longitudinal stripe 
on each side of dorsum of 2-7, sides of 1-5 yellowish. Vulvar lamina prolonged 
(so that the vulva lies on the middle of 9), emarginated in the middle. Wings 
yellowish at extreme base, no streaks or clouds. Abdomen occasionally pruinose 
in old females. 

Abd. % 20-28, 9 20.5-25. H. w. % 23-33.6, 9 28-32. 

Commou around Phila., June 10 — Sept. 4 ; ovipositing June 14. 

Massachusetts to Florida, west to the Mississippi; Bahamas 
(Moore and Bullock), Texas, Mexico, Montana, California, Van- 
couver's Is. 



'jpj^:Et'r XXX. 



A SUMMARY OF THE PHILADELPHIA 
ODONATE FAUNA. 



8COPB OF THIS CATALOGUE. 

The species whose names are numbered in Part II have been cer- 
tainly observed within a radius of twenty miles from the Philadelphia 
City Hall. This arbitrary limit has been fixed by the fact that the 
observations upon which this paper is based have been mainly con- 
fined to the region indicated. The unnumbered species may, from 
what is now known of their distribution, hereafter be found in this 
district. The Odonate fauna of Philadelphia is, therefore, here con- 
sidered to consist of the following species : 

Subfam. CALOPTEBYGIN^ (4 sp.) Sobfam. AGRIONIN^ (19 species). 

1. Calopteryx maculata 5. Lestes forclpata 

2. C. dlmldiata, race apicaUs* 6. " rectanerularis 

3. Heteerina americana 7. ** inequalls 

4. '* tricolor* 8. Argrla putzida 
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9. ** violaoea 

10. *' tibialis 

11. " apicalis 

12. " bipimctulata 

13. Nehalennla irene* 

14. *' posita 

15. Amphiaflrrion sauoium 

16. Bnallaffma durum* 

17. " civile 

la " divckiranfl* 

19. " ezBulans 

20. ** siernatum 

21. Ischnura vertioalls 

22. ** Bamburii 

23. AnomalaGrrion hastatum 

Subfamily GOMPHIN.ffl (7 species). 

24. Gomphus abbreviatus* 



25. 
26. 
27. 

28. 
29. 



ezilis 
minutus* 
plafiriatus 
villosipes 

Vfi«tU8» 



Sabfam. CORDnLIN.SI (6 species). 

37. Didymops transversa* 

38. Maoromia teeniolata* 

39. *' illinoensls* 

40. Bplcordulia princeps* 

41. TetrafiToneurla oynosura 

42. Somatoohlora lepida* 

Sabfam. LIBBLIjnLIN.SI (24 species). 

43. Pantala flavesoens* 

44. ** hymencea* 

45. Tremaea oarolina* 

46. •* l€icerata» 

47. Libellula basalis 

48. *' oyanea 

49. " axillena form vibrans* 

50. ** ezusta 

51. " qiiadrimaculata 

52. " semifasoiata 

53. ** pulchella 

54. Plathemis trimaculata 

55. Micrathyria berenioe* 

56. Nannothemis bella 

57. Celithemis elisa 

58. ** eponlna* 

59. Leucorhinia intacta 

60. Diplax rubioundula 

61. " semioincta 

62. ** viclna 

63. " corrupta* 

64. Perithemis domitia 
65 Mesothemis simplioioollis 
66. Pachydiplax loniripennis 



30. DromoGTomphus spinosus 

Sab&mily AESCHNINiB (6 species). 

31. Bpieasohna beros 

32. Fonscolombia vinosaf 

33. OoznphsBsohna furoillata var. 

antilope* 

34. Aesclina junoea var. vertioalls 

35. '* ooDStriota 

36. Anaz Junius 

Of those species marked with an asterisk (*), only five individuals 
or less, are known from within the twenty-mile radius. 

SBASONAI. DISTBIBUnON (Imairos). 
The species of Odonata which appear first in the year around 
Philadelphia are Anax Junius^ Ischnura verticalis and Nehalennia 
po»Ua. The earliest date recorded for them is May 1, hut they are 
probably to be found still earlier. From the data contained in 
Part II, it appears that the number of species to be found on any 
one day increases from 3 to 14 during May, from 14 to 32 during 
June, decreases from 32 to 23 during July, from 22 to 21 during 

t On Sept. 18, 1893, the writer took one % and saw another of vinoad by a 
brook in Springfield Twp., Del. Co., Pa, 
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August, and from 20 to 5 during September. The species which 
continues to fly latest into the Autumn is Diplax vieina, having been 
observed up to October 26, and probably to be found still later, as 
Mr. G. D. W. Williamson has taken it at Dobb*s Ferry, New York, 
on November 8. The maximum number of species on the wing at 
any one time is thus 32 from June 24 to July 1. 

TABLE SHOWING THE SEASONAL DISTRIBUTION OP THE SUBPAMILIE3 
OP THE ODONATA OP PHILADELPHIA. 



SUBTAMILY. 


Earliest appearing 
species. 


species. 


Maximum number 

of speciee at 

one time. 


GalopteryginsB 


Calopteryz maculata 

I. verticalis, N. posita 

May 1. 
Oomphus ezilis, 

MaV 24. 
Anas Junius, 

MayL 
D. transversa, 

May 13. 
P. trimaculata, L. 

semifiieciata. May 

17. 


Hetaerina amerioana 

Sept. 28. 
I. verticalis, 

Oct. 16. 
Oomphus plagiatus, 

July 17. 
Aeschna oonstricta, 

Oct. 18. 
Bpioordulia prinoeps 

July 1. 
Diplax vidna, 

Oct 28. 


Two, Aug. 11-17. 

Thirteen, June 28- 

July4. 
Pour, June 22-26. 

Pour, Aug. 28-29. 

Three, June 18. 

Thirteen, July 5-22. 




Aeschninie 


Libellulinsc 





GBOQRAPHICAL DISTRIBUTION. 

Of the 33 genera represented in the foregoing list, 8 {Dromogom- 
phus, Gomphceschnay Didymops, Epicordulia^ Tetragoneuria, Plathe- 
mU, NannothemiSf Pachydiplax) are exclusively Nearctic, 8 {Heicmna, 
Amphiagrion, Anomalagrion, Epiceschna, Micrathyriay Celithemis, 
PeriihemU, Mesothemis) are confined to the New World, 3 {Calop- 
teryxy Fonscolomhiay Leucorhinia) are restricted to the Palsearctic 
and Nearctic provinces, while the remaining 14 are more widely 
distributed. 

The great majority (49) of the sixty-six species of the preceding 
list are confined to the AUeghenian subdivision of the Nearctic zoo- 
geographical province, i, e. to that portion of the United States east 
of the Rocky Mountains. Of the remainder — 

Pantala flaveiice7i8 is a well-known cosmopolitan species. 

Aeschna juncea and Ldbellula quadrimaculata are dififused through- 
out the northern hemisphere. 

Ischnura Ramburiiy Anomalagrion kadatumy Anax junhiSy Pantala 
hymenwa, Celithemis eponinay Perithemis domitia and Mesothemis sim- 
pliclcollis are also West Indian. 

Levies forcipatay Aiwx juniuSy Libelhda qtutdnmaculatay Diplax 
Heinidnda and D. corrupta also occur in the region between the 
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Rocky Mountains and the Sierra Nevada. Except the single male 
cited on p. 264, 2>. corrupta is not known to occur east of Illinois. 

Aeschna constriday Anax Junius^ Libellula exusta^ L. quadrimacu- 
iaia, Plathemis irimaculata, Diplax corrupta and PacJiydiplax longi- 
pennis are found on the Pacific coast of North America. Tramea 
laeerata is reported from the Sandwich Is. 

The Philadelphia district is at present the northernmost known 
limit, east of the Allegheny Mountains, of the following ten species ; 
Hetcerina tricolor, Argia tihiaUsj A, apiealis. A, biptmclulaia, Oom- 
phu8 minutuSy O, plagiaius, Oomphcsschjui {furdllata) antilope. Ma- 
eromia iomiolata, Tramea laeerata and Libellula {axillena) vihrana. It 
is the southernmost known limit in the same region of the following 
^w^ species: Ledes inegualixy Enallagma divagans, Oomphus abbre- 
viaius, O. villosipes and Libellula qaadrimaculaia. 



Ssmonyxnio Cban^es Introduced in Part n. 
Gomphmsekna antiUtpe Hag. == var. furcUUUa Say. Aeschna verticalU Hag. sz 
▼ar. juncea L. Ae. erenata Hag. (eremita Scad.) = clepsydra Say. Epophthalmia 
georgina Selys = ? Macromia HXinoensia Walsh. LihelXvXa deplanata Bamb. := exmta 
Say. Celiikemu amanda Hag. = omata Bamb. Diplax aetimilata Uhler = var. 
rubieundula Say. 



iistide: 



Abbreviatue 243 
Abdomen, skeleton 169- 

171, muscles 176, 199, 

nerves 182-3, develop- 
ment 193, 196, 198 
Abductors 171, 172 
Acariue parasites 203 
Adductors 171, 172, 174, 

175 
Aeschna 162. 171. 199, 

200, 201, 207, 209, 210, 

222, 226, 248 
Aeschnid» 219 
Aeschuiuce 207, 208, 209, 

212, 219, 222, 226, 246 
Agrion 183, 186, 209, 212, 

220,225 
Agrionidffi 219 
AgrioninsB 207, 208, 209, 

212, 214, 219, 220, 225, 

229 
Alimentary canal 176, 

196,199 
Amanda 261 
Americana 228 
Amnion 192 
Amphiagriou 221, 235 
Amphipteryz 212 
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Anal angle 169, segment 

169, 198 
Anax 170, 189,^195, 209. 

210, 222. 226, 249 
Anisoptera 219. 225 
Anomalagrion 168, 187, 

212, 221, 240 
Antealarsinuspl. II, f. 13 
Autecubitals 168 
Autehumeral stripe 161 
Antennae 156, 183, 193, 

195, 197 
Antenodal cells 168 
Antenodals 168 
An ti lope 247 
Apicalis 228, 233 
Apodeme 161 
Appendages, abd., 170, 

171, 196, 198, 212, 226* 
Arctica 207 
Arculus 163 
Argia 189. 209, 212, 220, 

232 
Aspersum 237 
Assimilata 263 
Auditory organs 183 
Auricle 169, 170 
Auripennis 182, 256 



Australian Odonata 206 
Axilleua 257 

Basal cells 163 

Basalis 228, 255 

Basal postcostal cross* 

vein 169 
Basilars 169 
Basilar space 163 
Bella 260 
Belonia 255 
Berenice 204, 260 
Bibliography 215 
Bipuuctulata 234 
Birds feeding on O. 205 
Blastoderm 191 
Brain 181 
Brevistylus 241 
Bursa copulatrix 186 

Calli, axillary 163 
CalopteryginfiB 207, 208, 

209, 211, 219. 220, 227 
Calopteryx 161, 162, 164, 

171, 182, 185, 186, 190, 

195, 198, 201, 209, 220, 

225,227 
Cauuibalism 177 
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CardiDal cell 165 

Cardo 157 

Oariiia, abdomlDal, 169- 
170, latero- ventral me- 
tathoracic 160, mid- 
dorsal thoracic 159 

Carolina 255 

Celithemis 224, 261 

Checks to increase 204 

Chorion 190 

Chylific ventricle 177 

Ci rcalatorj apparatus 178 

Civile 236 

Clara 166 

Clepsydra 206, 248 

Clypeus 156, 193, 197 

Coloring 187, 203 

Combativeness 184 

Condi turn 234 

Congener 229 

Constricta 171, 182, 249 

Convex and concave 
veins 168 

Copulation 188, 190 

Cordulegaster 162, 209, 

222, 226, 246 
Coidulegasterinffi 207, 

208, 209, 210. 213, 219. 

223, 225, 246 
Cordulinae 207. 208, 209, 

210, 213, 220, 223, 226, 

250 
Cormpta 264 
Costa 163 
Coxa 161 
Credulam 240 
Crenata 248 
Crocothemis 209 
Crop 176 

(^yauea 180. 200, 201, 256 
Cynosora 252 

Deplanata 258 
Depressors of wings 173- 

175 
Depressom 178, 184, 203 
Development 190-204 
Diastatops 162 
Didymop8 223,226.250 
Difflnis207 
Diraidiata 228 
Dimorphism 187 
Diplax 183, 190, 196, 204, 

209, 224, 262 
Dipterous parasites 205 
Discoidal areolets 165, 

cells 168, triangle 165 
Discolor 235 
Di8juucta231 
Disparoneura 209 
Distribution 204-10.267- 

269 
Divagans 238 
Dolomedes feeding on O. 

205 
Domitia 264 



Dorsal vessel 178, 196 
Dorsum of thorax 159 
Dromogomphus 222, 245 
Durum 236 

Egg 190. 204, 206 

£lisa261 

Embryonic development 

190-5 
Enallagma 189, 209, 212, 

221,236 
Endophytic oviposition 

189 
Endoskeleton of head 

158 
Enemies 205 
Epbemerina 210-11 
Epiffischna 182. 222, 226, 

246 
Epicordulia 223, 227, 251 
Epicranium 155, 197 
Epistoma 156 
Eponina 261 
Epophthalmia 251 
Eremita 206. 248 
Erronens 246 
Erythromma 220, 234 
Ethiopian Odonata 208 
Euphea 202, 209, 210, 212 
Eurina 229 
Excretory organs 178 
Exilis 243 
Exophytic oviposition 

189 
Expiratory muscles 176, 

181 
Exsnlans 189, 238 
Extensors 172 
Exusta 258 
Exuviffi 203 
Eyes 154, 183, 194. 195, 

197 

Facets of eyes 155, 183 
Fat 178 
Femur 161 
Fertilization 188, 191 
Filaria 205 
Filosa253 
Flavescens 209. 254 
Flavida 257 
Flexors 171-2, 173-5 
Fonscolombia 222. 226, 

247 
Fontium 233 
Food 177 
Foramen, post-cephalic 

158 
Forcipata 200, 230, 231 
Fore-gut 176 
Fossil forms 207, 209-10, 

214 
Frons 155, 156 
Frontal vesicle 156 
Front-head 193 
Fnlcral process 172 



Furcillata 247 
Fusca204 

Gena 155 

Genitalia 184-87, 199 

Geographical distribu* 

tion 206-9. 268 
Geological id. 209-10 
Georgina 251 
Gerephemera 209 
Germinal band 193 
Gomph»schna 222, 226, 

247 
GomphinsD 207, 208, 209. 

212, 213, 219. 221, 225, 

241 
Gomphus 161, 162. 167, 

178. 187, 209. 222, 225. 

242 
Grandis 201 
Gula 156 

Hageni 237 

Hagenius 221. 225, 241 

Hamata 230, 231 

Hamule, genital 185 

Hastatum 240 

Head, skeleton 154-8, 
muscles 171-2, nerves 
181-182, development 
193,4.5,7 

Heros 182. 246 

Hetffirina 164, 187, 188, 
220, 225. 228 

Hibernation 204 

Hind-gut 177, 201 

Holotania 256 

Humeral stripe 161, su- 
ture 159 

Hybridization 188 

Hymeniea 254 

Hymeuopterous parasite 
205 

Hypertrigonals 169 

Hypertrigonal space 165 

Hypitpharynx 158 

lUinoensis 251 

Ince8ta257 

Inequalis 232 

Iners240 

Inferior appendage 170, 

198-9 
Intacta 262 
Intelligence 184 
Internal triangle 165 
Interposed sectors 169 
Intestinal parasites 205 
Irene 234 
Ischnura 187. 189, 190, 

204, 909, 212, 221, 239 

Julia 258 

Juncea 201. 207, 248 

Junius 189, 195. 249 
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Labiam 157, 172, 194, 195, 

197 
Labrum 156, 171, 184, 193 
Laoerata256 
Lamina, anterior 185, 

vulvar 170, 186, 199 
Lateralis 252. 
Lateral lobes 193 
Legs 161, 193, 196, 197 
Lepida 253 
Leptetram 255 
Lestes 160, 162, 189, 200, 

201, 209, 210, 21;^, 220, 

225,229 
Leacorhinia 207, 224, 262 
Libellala 162, 171, 179, 

190, 195. 202, 224, 255 
Libellalidfe 213, 219, 226 
LibelluliDfe 207, 208, 209, 

210, 220, 223, 227, 254 
Life, length of 190, 195, 

204 
Linearis 253 
Lobe, genital 186 
Locomotion of nymphs 

202 
Longipennis 183, 265 
Longipe8 250 
Lydia 257, 259 

Macromia 223, 226, 250 
MacalatQS (a), 173, 182, 

227,246 
Malpighian tabales 178 

199 
Mandibles 157, 171-172, 

193, 5, 7 
Mask 195 

Maxill8el57,172,193,5,7 
Biazillary palp 157 
Median cross-veins 169, 

sector 163, space 163, 

vein 163 
Membranale 168 
Mesepimeron 160 
Mesepisterna 159, 197 
Mesiufraepistemum 159 
Mesosternum 160 
Mesostigroa 161, 180 
Mesothemis 195, 225, 265 
Mesothoraz 159. 197 . 
Metasternam 160 
Metastigma 161, 180 
Metathorax 159, 197 
Metepimeron 160 
Metepistemam 160 
MetinfraepisternuQ 160 
Micrathyna 204, 224, 260 
Micromems 212 
Micronympha 239 
Micropyle 187, 190 
Mid-gnt 177 
Migratory swarms 206 
Minutus 244 

Motor nerve endings 183 
Moulting 195, 203 



Muscles 171-6, 199 

Nfevius 242 

Nan not hem is 224, 260 

Nasus 156 

Nearctic Odonata 208 

Nebalennia 212. 220, 234 

Neotropical Odonata 208 

Nervous system 181-4, 

196,202 
Neural canal 161, 175 
Neurocordulia 223, 252 
Neurothemis 187 
Nodal sector 163 
Nodus 163 
Nymph 154, 195-203,212, 

225 

Obsoleta 252 
Obtrnsa 263 
Occiput 156 
Ocelli 156, 195, 197 
Odonato 153 
Oesophagus 176 
Ophiogomphns 221, 225, 

242 
Optic ganglia 181 
Oriental Odonata 208 
Ornata 261 
Orthetrum 209 
Ortholestes 166 
Ova 187 
Ovaries 186 
Oviposition 188-90 

Pachydiplaz 225, 265 

Palaearctic Odonata 208 

Palp, labial 157, maxil- 
lary 157 

PantaU 170, 209, 223, 227, 
254 

Parasites 205 

Parvulus 242 

Penis 185 

Perithemis 224, 264 

Perlina 210-11 

Petahira 186. 212, 221 

Phylogeny 210-14 

Plagiatus 244 

Platephemera 209 

Plathemis 224. 259 

Pleura, abdominal 169, 
198, thoracic 159-60, 
197 

Plumbea256.257 

Pollutum 239 

Polynesian Odonata 206 

Posita 235 

Postcosta 163 

Postcoetal space 163 

Postcubitals 169 

Postnodals 169 

Postnodal sector 169 

Posttriangular cells 165, 
168 

Prennbila 258 
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Preservation of speci- 
mens 214 

Princeps 251 

Principal sector 163 

Procera 253 

Pronators 173-5 

Protamphibion 211 

Prothorax 158, 197, 212 

Pruinoseness 203 

Pseudopnpillse 183 

Pterostigroa 168 

Puella 185 

Pulchella 179. 182, 190. 
195, 196, 202, 259 

Putrida 232 

Qnadriguttata 247 
Quadrilateral 164 
Quadrimacn lata 206, 209, 

258 
Quadnipla 256 

Bamburii 204, 239. 240 
Bear of eyes (or head ) 155 
Beceptacula seminis 186 
Rectal glands 201, tra- 
cheal -gills 201 
Bectangularis 231 
Rectum 177, 201 
Relationships 210-14 
Reproductive organs 

184-8 
Respiration 180-1, mus- 
cles of 176. 181 
Respiratory apparatus 

178-81, 199-202 
Rbinariura 156 
Rhinocypha 160 
Rubicnndula 262 
Rupinsulensis 242 

Salivary glands 176 
Saucinm 235 
Seasonal distribution 267 
Sectors 163, 164, 169 
Semiaquea 252 
Semicincta 263 
Semifasciata 258 
Sense organs 183-4 
Serosa 193 
Sexual differences 154, 

170, 184-7 
Sheath of penis 185 
Short sector 164 
Sides of thorax 169 
Sight 183 
Signatum 238 
Simplicicollis 195, 265 
Size, range of 204 
Skeleton 154-171 
Somatochlora 207, 209, 

223,227,253 
Species, number of 207-8 
Spermatozoa IbS 
Spider feeding on O. 205 
Spinosus 245 

8BPTEMBEB. 1893 
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Spiracles* abdominal 170, 
179, 202, thoracic 161, 
180,202 

SpoDsa 189 

Stenophlebia 168 

Sterna, abdominal 169- 
70, 198. thoracic 159 60 

Stipes 157 

SabcosU 163 

Subcostal cross-veins 169 

Submedian vein 163, 165 

Sabmentalis 172 

Subnodal sector 163 

SuboMophageal ganglion 
182 

Subtriangnlar space 165 

Subulicornia 210 

Superior appendages 170, 
198. 212 

Supinators 174-5 

Supplementary sectors 
169 

Supra-OBSophageal gang- 
lion 181 

Snpratriangulars 169 

Su pratriangu lar space 1 65 

Suture, humeral 159, 1st 
and 2d lateral 160 

Sympathetic nerves 184 

Sympetrum 262 

Sympycna 204 

Synonymic changes 269 

Tachoptery x 212, 221 , 241 
Tseniolata 250 
Tarsopblebia 162 
Tarsus 162, 196. 198 
Taste, organs of 184 



Telson 169 
Temperature, effects of 

204 
Tendons 171 
Tenera 265 
Teneral 203 
Tensors 174-5 
Terga, abdominal 169, 

198, thoracic 159 
Testes 184 
Tetragoneuria 223, 227, 

252 
Thecaphora 246 
Thorax, skeleton 158-69, 

muscles 172-5, nerves 

182, development 198, 

195,197 
Thoreyi 241 
Tibia 161 
Tibialis 233 
Tracheie 178-9, 196, 199- 

200 
Tracheal-gills 194, 196, 

198 200-2 
Tramea 170. 223, 227, 255 
Transversa 250 
Transverse abd. carinie 

170 
Triantrle 165, 213, sectors 

of 164 
Tricolor 225 
Trimaculata 180, 189, 

190.259 
Trochanter 161 
Tuberculatum 240 

Ultra-nodal sector 169 
Uncata230 



Unguiculata 230 

Vagina 186 

Valve, geniUl 186. 199 

Valvular process 186 

Vas deferens 184. 199 

Vastus 245 

Ventral plate 191 

Vertex 156 

Verticalis 189, 190, 196, 

239,248 
Vesicle of penis 185 
Vibrans 257 
Vicina 264 
Vigilax 232 
Villosipes244 
Vinosa 247. 267t 
Violacea 189. 233 
Virgo 185, 190, 205 
Vitelline membrane 190 
Vulva 170, 186 
Vulvar lamina 170, 186, 

199 

Water in which nymphs 

live, nature of 20i 
Weights of O. 173 
Wing-covers 197, 199 
Wings 162-9, 173, mus- 
cles 172-5, 199 

Yolk 191, 193, 194 

Zoogeographioal provin- 

ces208 
Zygoptera 219, 225 



EXPLANATION OF PLATES. 



PLATE n. 

Figs. 3-6. Proflle views, left side, of the external genital organs on the ventral 
surface of the second abdominal segment of the males of Dipfnx 
aemicincta, vicina, rubieundula and obtrum. Seen when the insect is 
turned upside down, a/ anterior lamina, ibh internal and ebh ex- 
ternal haraular branch, gl genital lobe, vp vesicle of the penis. 

Fig. 7. Labium of imago, 8 of mature nymph of Oilopteryx maculata. sm sub- 
mentnm. m subglossa?, ml median lobe, II lateral lobes, tp terroiDa) 
palp, a half of mentumT. 

Figs. 9, 10. Half of the front portion of labium of very young nymphs of Anax 
juni%u and LibelltUa pulehella. Letters as before. 

Fig. 11. Front view of head of Oomphfu exUia. 

Fig. 12. A nearly horizontal section of the thorax of Aeachna amitricta showing 
the wing muscles. 

Fig. 13. Right side of the thorax of Hetmrina americana. 

PLATE m. 

Figs. 14-21, 24 Dttrsal views of terminal abdominal appendages of the males of va- 
rious S}>ecie8 of L<»^e«. The right superior appendage is omitted. 

Figs. 22, 25. Dorsal views of the superior appendages of mains of Enallagma 
Hageni and dxvagana. 

Figs. 23, 26-32. Profile views ritrht side, of the terminal abdominal appendages 
of the males of various species of EnaUagma, 
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Notes on Bees, with Deserlptions of New Speeies. 

BY CHARLES ROBERTSON. 

Prosopis floridMUns 9- — Black, opaque, first segment of abdonieu 
shining; head and thorax densely and finely punctured; metathorax truncate, 
the disc coarsely reticulated* abdomen impunctate ; fiagellnni testaceous beneath : 
a spot on clypeus, sometimes wanting, a spot on each side of face, extending 
half its length above clypeus, two spots on collar, tubercles, a spot on tegulte, 
and bases of ail the tibiae, pale yellow ; apical joints of tarsi testaceous, base of 
hind pair whitish ; wings hyaline, nervares testaceous, stigma and tegul» dull, 
recurrent nervures uniting with transverse nervnres, or slightly before them. 
Length 5 ram. 

Hab. — Florida ; seven specimens % taken in Citrus County. 

This species closely resembles F. nffinis Sm. It is distinguished 
from that species by its somewhat smaller size, its clearer wings, 
paler ornaments, by having the spots on the face more elongate and 
the hind tarsi whitish at base. 

Prosopis flMmmlpes 9.— Black; the punctures rather coarse, more 
dense on head than on mesothorax; metathorax not truncate, enclosure rugose; 
a triangular spot on each side of face, two spots on collar, and tubercles yellow ; 
first, and base of second segment of abdomen rufous; legs, except bases of an- 
terior and middle pair fulvous; wings except base dusky, stigma and tegulse 
black, first and secoud submarginai cells each receiving a recurrent nervure near 
its apex. Length 7 mm. 

Uab. — Florida ; one specimen taken in Citrus County. 

This species closely resembles P. nelum bonis Rob. It is distin- 
guished by darker antennae and tegulae, more sparsely punctured 
mesothorax, and especially by its fulvous legs. 

Andrena eratieg^i 9. —Black, shining; clypeus rather coarsely and 
sparsely punctured ; clothed with short, thin, pale pubescence, on the sides of 
the face and vertex the pubescence inclines to ochraceous; process of labrum 
small, triangular, truncate, apex of mandibles rufous: mesonotum and scutellum 
shining, sparsely punctured, clothed with pale ochraceous pubescence, which is 
short and thin, except on the sides; metathorax truncate, with long pubescence 
below, enclosure on the disc strongly rugose, but not enclosed with a salient rim ; 
wings fulvo-hyaline with a strong violaceous reflection, the apex clouded, uer> 
vures and stigma testaceous, tegulse dull; legs with ochraceous pubescence, the 
tarsal joints within with fulvous pubescence; apical joints of tarsi ferruginous; 
abdomen shining, rather coarsely punctured, apical margins of segments 2-4 de- 
pressed nearly to the middle, the pubescence so short and thin that the abdomen 
appears bare, except the anal fimbria, which is dull fulvous. Length 10 mm. 

% . — Resembles the female, but the head and thorax are more closely punctured 
and with the pubescence longer, more dense and more fulvous, the abdomen 
more sparsely and finely punctured ; antennee long, third and fourth joints sub- 
equal ; wings paler; sixth ventral segment with a conspicuous reflexed dentiform 
angle on each side. Length 8-10 mm. 

Hab, — Illinois; thirty-one female, twenty-three male specimens. 
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Calliopsis eom post tarn m 9 .—Black ; opaque ; face below anteone 
rather sparsely and coarsely punctured, shining; vertex finely and densely punc- 
tured : mandibles rufons. labrum shining, truncate; flagellum dull testaceous 
beneath ; pubescence on vertex and thorax above short, griseous, elsewhere thin 
and pale; mesonotum and scutellum densely and somewhat confluently punc- 
tured ; wings subhyaline, nervnres and tegule exteriorly testaceous; legs black- 
ish, anterior and middle knees with a yellowish spot; apical joints of tarsi 
ferruginous; metanotum with short longitudinal ridges on the disc; abdomen 
depressed, opaque, except in middle of first segment, where it is shining and 
irapunctate, densely and finely puuctured ; broad, depressed, apical margins of 
segments dull testaceous, apical segments subfasciate with very thin whitish 
pubescence. Length 6 mm. 

Hab. — Illinois ; two specimens. 

CalliopsiS BOlidacinis 9 .—Black, nearly opaque, clothed with thin, 
pale pubescence, that ou vertex and thorax above inclining to ochraceous; head 
with rather coarse, sparse punctures, more fine and dense on vertex : mandibles 
rufous, flagellum testaceous in the middle beneath ; mesothorax rather closely 
and coarsely punctured, slightly shining; disc of metanotum with fine longitu- 
dinal ridges; wings subhyaline; uervures, stigma and tegulie testaceous; legs 
blackish, anterior and middle knees with a yellow spot, posterior tarsi pale tes- 
taceous, apical joint fuscous; abdomen shining, finely punctured, very sparsely 
on first segment, depressed apical margins dull testaceous. Length 6 mm. 

JJoi. — Illinois ; one specimen. 

This species is less opaque and less densely punctured than the 
preceding. It is more densely punctured and less shining than C 
albitarsU Cr. J . 

NoniMda bisignata Say. 

In Proc. Ent. Soc Phil, ii, Mr. Cresson described as new species 
N. ammna, N, depresm, N. maculaia, N. oblUerata, N, perplexity N, 
py^oda, and undertook to characterize N. bisigncUa as distinct. 
Under N. maeulaia he says the variant forms may prove to be va- 
rieties of either americana Kirby, valida Smith, ruficomia Linn., or 
bisignata Say. In his " Catalogue of the Described Hymenoptera 
of America north of Mexico/' the above species are referred back 
as mere varieties of N, bisignata Say, and with them are referred 
N. americana Kby. and valida Sm. The ornaments of the bisignaia 
group are described in great detail, but, on account of the failure to 
discover certain structural characters, the effort to separate the spe- 
cies has proved hopeless, and the accumulation of specimens has 
seemed to prove that the forms are only varieties. I am not pre- 
pared to pass upon all of the originally proposed new species, but 
give the results of my study of the group as based upon specimens 
taken by myself in ray own neighborhood (Carlinville, 111.). 
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Mandibles bidentate N. macalMta. 

Mandibles simple. 
Foarth joint of antennn nearly twice as long as third, seen from beneath, 9 

abdomen 7-spotted Bf • eressonii* 

Fourth joint of antennse hardly longer than third. 

Lost abdominal segment of % bifid, abdomen of 9 4-8potted Bl. sayi. 

Last abdominal segment of % entire, abdomen of 9 7-spotted, 

N. Ini^^ra. 
Male unknown, abdomen of 9 i^o^ spotted »BI* Ineertii* 

NomadM macalata Cr. 9-— Mandibles bidenUte, fourth joint of an- 
tennae little longer than third or fifth ; head and thorax densely and coarsely 
punctured, abdomen shining, rather sparsely and finely punctured; ferruginous, 
apex of mandibles, about the base of the autennse, about ocelli, cheeks behind, 
line in middle of mesonotum, broader line on motatborax, bases of coxee, and 
sutures of thorax generally, bases of femora, hind tibice within, hind metatarsi, 
base of abdomen and apical margins of segments above and beneath, more or 
less black or fuscous; wings dusky, with usual pale lunule, nervures blackish, 
stigma dull ferruginous, tegulse pale ferruginous, spot on each side of segments 
1-5 yellow, those on last two segments small and rounded, or wanting, or, as in 
one specimen, only a small spot on each side of second. Length 7-8 mm. 

% . — Antennal joints and mandibles as in female, head black, mandibles, ex- 
cept tips, clypeus, inferior orbits extending narrowly on sides of face as high as 
insertion of antennae> yellow, scape dull yellow beneath, flagellum pale ferru- 
ginous, with a fuscous line above more marked towards base; spot at summit of 
eyes, sometimes wanting, ferruginous or yellow; thorax black, line on collar 
more or less interrupted, tubercles and tegulee ferruginous or yellow ; mesonotum 
black, sometimes with two or four longitudinal ferruginous lines, scutellum en- 
tirely black or ferruginous, or with two ferruginous or yellow spots, post-scutel- 
lum black, ferruginous or yellow; pleura black, sometimes with a large yellow 
or ferruginous spot below, with or without a small ferruginous spot above it; 
wings hyaline, apical margins clouded ; legs ferruginous, sometimes varied with 
yellow, femora more or less black at base beneath, especially the posterior pair, 
hind tibisB sometimes fuscous within; abdomen ferruginous; base, basal and 
sometimes apical margins of segments fuscous, band or two spots on first segment, 
often wanting, and transverse bands on remaining segments, more or less in- 
terrupted on the disc, yellow, apicAl segment bifid. Length 6-8 mm. 

Hob. — Illinois; fourteen female, thirty-two male specimens. 

NoniMda eressonli 9 .—Mandibles simple; fourth joint of antennse 
nearly twice as long as third ; dull ferruginous, antennse fuscous above, apex of 
mandibles, about antenna and ocelli, cheeks posteriorly, sutures of thorax, me- 
dian stripe on mesonotum and on metathorax, broad band from wings to middle 
coxse, bases of femora and bind metatarsi, base of abdomen and apical margins 
of segments black or fuscous; wings hyaline, marginal cell and apical margins 
clouded ; abdomen finely punctured, segments 2-3 with a spot on each side, 
fourth with two spots on each disc, fifth with transverse spot, all yellow. Length 
8-9 mm. 

%. — Resembles the female; face below antennae, labrum, mandibles except 
tips, scape beneath and inferior orbits yellow; superior orbits ferruginous, fiagel- 
Inm ferruginous, with a fuscous line above; mesothorax mainly ferruginous with 
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black markings : metathorax black ; anterior legs yellow, especially at the knees 
posterior pairs ferraginoas, femora at base beneath, more extensively on posterior 
pairs, and hind metatarsi blackish ; abdomen ferruginous, black at base ; spots 
on each side of segments 1-5, often wanting on first and united on fifth, yellow^ 
sixth segment with a transverse spot, apicAl segment bifid. Length 7—9 mm. 

Hah. — Illinois; four female, six male specimens. This is the 
var. b of Cresson's N. maculata. 

NomiftdA Integ^rA 9-— This species closely resembles the preceding, but 
is distinguished by its antennee having the fourth joint no longer than the third, 
by its smaller size, the ferruginous color more pale, wings more faintly dusky at 
tips ; abdomen with ornaments the same, but the spots pale yellowish, or whitish. 
Length 7 mm. 

% . — Apical segment of abdomen entire; head black, apex of clypeus, inferior 
orbits, scape beueath, mandibles, except tips, yellow; flagellum pale ferruginous, 
with a fuscous line above, wings faintly dusky at tips; thorax black, tubercles 
and tegulee exteriorly yellow, sometimes two spots on scutellum yellow or ferru- 
ginous. anterior legs pale ferruginous, hind femora as usual largely black ; abdo- 
men pale ferruginous, black at base, segments 2-5 with whitish spots on each 
side, sometimes the spots are wanting, except on second and third, sixth with a 
transverse spot. Length 6-7 mm. 

Hab, — Illinois ; one female, eight male specimens. This is easily 
distinguished by its small size, equal joints of flagellum, whitish 
ornaments and entire apical segment of male. 

Ifoniada sayl 9 .—Mandibles simple, third joint of antennae shorter than 
fourth ; color ferruginous with the usual black marks characteristic of the group ; 
segments 2 and 3 of abdomen with a rounded yellow spot on each side and some- 
times two small spots on fifth segment. Length 5-7 mm. 

^.—Resembles the female ; apex of clypeus, inferior orbits, mandibles except 
tips, and labrum yellow; scape beneath and flagellum except line towards base 
above pale ferruginous, scape sometimes yellow beneath ; thorax black, tubercles 
and tegulsB pale ferruginous; prothorax black, or with two ferruginous spots: 
scnteilum black, or sometimes with two ferruginous spots; legs pale ferruginous, 
hind femora largely black ; abdomen, except base, ferruginous, segments 2 and 3 
each with a yellow spot on each side, sometimes a small spot on each side of 4 
aud 5 and a transverse spot on 6, apical segment bifid. Length 5-6 mm. 

Hah. — Illinois ; eight female, fifteen male specimens. This spe- 
cies may be distinguished from the preceding by its smaller size, the 
4-spotted abdomen of female and the bifid apical segment of the 
abdomen of the male. 

Osmia eo^Jnnctoides ^.— This species closely resembles the male of 
0. conjuncta Cr. (= 0. 4-d^ntata Cr. % ). It is about the same size, but perhaps 
a little longer ; the same punctuation, also the two tubercles, one above the other, 
just above the insertion of the antenme; the color more bluish or purplish ; the 
sixth segment with lateral teeth, which instead of being acute as in 0. conjuncta 
% , are broad and obtuse and produced downwards; the middle lobe of this seg- 
ment more refiexed or carinate, truncate and slightly emarginate, or rounded, 
apical segment as in 0. conjuncta. Length 8-9 mm. 

Hab, — Florida ; five males taken in Citrus County. 
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Note* and Descriptions of Pselapiiidse, wilii Remarks 
on tlie Seydmsenidse. 

BT E. BRENDEL, M.D. 

Mods. Achiile Raffray took for a diagnosticai base of the genera 
of the tribe Tyrini the length of the last joint of the maxillary 
palpi, which necessitated the establishment of quite a number of 
genera consisting, until now, of a single species. JPytna Casey and 
I);nis do not differ by any other property. Hamoius and CercoceruSy 
aside from the different form of the antennae, are differentiated by 
the length of that last palpal joint which separates Upoluna from 
Cercocerua, and takes ffamotus elongatus {Tyriis elongaiiis Brendel) 
from Hamotus, making a Cercocerus. I hope future discoveries will 
bring on a justification one way or the other. 

Tyelias ladoTieianas d. sp. — Form and color of T. longipalpiu Lee. 
and somewhat larger; pubescence not long, sparse. Length 1.9 mm. Head and 
protboraz like T, longip<Upu$. Elytra more convex ; antennal joints rounded, 
visibly longer than wide, fifth perceptibly larger, eighth as long as wide, ninth 
and tenth transverse ; the % anterior trochanters, near the coxa) articulation, 
are armed with a small conspicuous thorn ; metasternum tumorous in the middle 
before the posterior coxae, the tumor is divided posteriorly by a wide prismatic 
groove, the two parts crowned by a large mastoid sharp thorn ; first ventral with 
a deep digital impression, the last with a deep circular fovea near the apex, the 
posterior coxa mutually as distant as the width of the capital front; the third 
palpi joint as long as the last, the inner edge not angulate as the T. UmgipaXpxu 
from Ohio, Illinois and Missouri, which latter has the metasternal tumor not 
armed, and the antennal joints not rounded, but oblong-conical. 

Louisiana, Mississippi near the Gulf shore (Hugo Soltau). 

Tyelias microptlialinas n. sp.— Unicolorous brown, coarsely, not 
densely pubescent, impunctate. Length 1.4 mm. %. — Form like T. puperulua. 
Head on the eyeline as wide as long, vertex but slightly convex, transversely, 
longitudinally straight and the supraantennal tubercles but little elevated ; eyes 
very far below the vertex, consisting of about eight facettes; antenusB longer 
than the head and prothorax; palpi of the form of those of T. cognalus ; the 
base of the pronotum with five or seven very small punctures ; anterior trochan- 
ters with a very strong, curved spine. 

Caflon City, Col. (Wickham) The female -is not known, and is 
perhaps without any eyes. 

Faelaptrichvs belongs to the Bythinus group, and should be placed 
between Tyekm and MachcerUes. A change of the name MachceHtes 
(from fiaxatpa a knife) into Mdcfmrodes is unnecessary, as the tuber- 
cles of the second palpal joint are absent in some European species, 
and present in our M. tychoides. 
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The names Anops and Typhloops being preoccupied, and Eusanops, 
proposed by Capt. Casey, means only ** nearly blind,'* I forged, by 
hard labor, the euphonic name Arianops (PL IV, ^g. 3), from ape 
" very," dv " without,'* J^ttc "eye." 

Decarlhron marinam n. sp.~Form like D. BrendMi, impanctate, pu- 
bescence white, moderately long, thinly distribated. Length 1.7 mm. 

The males differ from 2>. Brendeli (PI. IV, ^g. 6) by having the 
antennse not modified and the distal third of the intermediate femora 
simply compressed, forming a sharp ridge above, but no tubercle or 
spine as in D. exactum. From D, abnorme it differs in the whole 
form, 

Golfview, Miss. ; New Orleans, La. (Hugo Soltau). 

Deemrthron •eMrifleatam n. sp.—Has the form of D. $tigwu>9um. Length 
1.7 mm. Head with two large foveie on the eye-line, twice as for apart as 
either from the eye : two small pnnctores between the frontal tnbercles, connected 
with the occipital foveee by a straight, faintly impressed line; prothorax sculp- 
tured with parallel longitudinal scars of equal length, each scar about four times 
longer than wide, fusiform, the base garnitured with a row of sharp punctures; 
elytral lines entire, abdominal basal carina, including half the width, appear as 
a continuation of the discal lines of the elytra. 

Iowa, Cedar Rapids. 

Deearthron s^riepanetataiii n. sp. Length 1.2 mm. % . Form, size 
and color of D. formieeii, but the head has the occipital foven very large, the 
frontal depression quite obsolete, the prothorax is less circular, widest rather 
behind the middle, the base wider and neck narrower; the elytra are visibly 
punctate in longitudinal rows, which are plainer on and near the sutural lines 
and on the lateral declivities; the pubescence is rather long and abundant: an- 
tennal joints decreasing in size from the base to the middle and thence increas- 
ing; the intermediate femur is not inflated as in D. formieeti^ and as it is gauged 
from the middle, it does not present that enormous spine of D, formiceH^ but 
simply two tubercles. 

Tennessee, H. Ulke. 

Bryaxis foTeiftta Lee— Red-brown, elytra and legs brighter, impunctate, 
pubescence very fine. Length 1.45 mm. Head large, frontal ridge angular, in- 
terantennal space depressed, fovea circular; pubescent and equal in size to the 
occipital fovese; antennse slender, joint 1 cylindrical, twice as long as wide, 2 as 
wide as 1, and one-half longer than wide, the following ones much narrower. 3 
and 5 twice as long as wide ; 4 and 6 shorter, 7 still shorter ; 8 as long as wide, 
9 and 10 trapezoidal, increasing in width and length ; prothorax wider than long, 
all fovesB very large, pubescent, and fully seen from above; elytra confusedly 
faintly punctulate; abdomen % with the first dorsal one-third as long as wide, 
the carinfe including one-half of the surface within the border, the middle of 
the posterior end raised from the base of the second, so as to form a triangular 
opening ; the second segment not produced as in B. Belfragei^ but similarly trans- 
versely depressed at its base; the third is not modified ; the posterior tibie are 
not dilated. 

Salt Lake, Utah. 
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Bryaxis Belfragei Lee. has the second dorsal segmeDt of the male 
excavated or depressed ; the depression, deepest at the base, takes id 
half the width of the segment, arcuate, indefinitely limited and 
shallow, and in the middle of the depression there is a carina rising 
from a small bilobed basal elevation. 

Bryaxis cylindrArtas n. sp. % .— Piceoos black, impanctate, thinly pa- 
beecent, elytra dark red; anteDD», palpi and legs brown. Length 1.4 mm. 
Head with three equidistant, equal, large, spongipabeecent fovese, not more dis- 
tant matnally than their diameter; prothorax wider than the head, convex, 
lateral fovece not larger than those on the vertex, circalar not fally seen from 
above, median fovea very small ; the base twice as broad as the neck ; elytra 
rather convex, thinly and minutely punctolate. shoulder width not exceeding 
the width of the prothorax, tip twice as wide as the base of the prothorax ; dis- 
cal lines very long, convergent ; first abdominal dorsal segment two-fifths as long 
as its width, with long divergent, at the base closely approximate carinas ; an- 
tenna (PI. lY, fig. 18) nearly as long as the head, prothorax and elytra together, 
all the joints cylindrical, none less than twice longer than wide, the fifth three 
times longer, the last as wide as the first, three times longer, and as long as the 
three penultimate together ; the middle tibiso spurred before the tip, and the coxs 
armed with a curved thorn. 

North Illinois. The 9 I have associated with this species. 

Bryaxis facilisCtisey, according to the author's testimony by kindly 
naming a specimen for me, is nearly related to B, divergens, from 
which it differs by being narrower across the shoulders and the elytra 
impunctate. 

Brjraxift depresftifVoBft n. sp.— Piceous black, impunctate, pubescence 
short, sparse, elytra red, with a dark brown basal fascia at the humeral calluses; 
legs, antenne and palpi red. Length 1.3 mm. Head (PI. IV, fig. 17) from the 
mouth to the base longer than wide, prognathous, from the base to the frontal 
declivity one-half as long as the head is wide, eyes included ; the front trilobed 
or deeply bisinuate ; the lobes elevated, leaving two fbrrows, each of them con- 
necting the large occipital fovese, which are nearer to the declivity than to the 
base, the larger medial elevation connects the occiput with the frontal declivity, 
the lateral elevation punctured, the declivity perpendicular, bearing at its 
bottom a transverse oval pubescent spot like B. eompar ; clypeus and labrum 
simple and nearly horizontal; antenns with the first and second joint as thick 
as the last joint, eighth, ninth and tenth trapezoidal, very transverse, the inter- 
mediate globular or obconical in the third and fourth, about half as wide as 
the second; elytral discal lines convergent, the abdominal basal carinas short, 
including one-third of the segmental width. 

California, Alameda County (Chas. Fuchs). Three females, which 
ought not to be described, but their peculiarities which might lead 
to the discovery of the males. 

Bryaxis eompar Lee. is identical with B, frandscana Casey (teste 
Casey). 

TBANS. AM. ENT. 80C. XX. OCTOBEB, 1893. 



Digitized by 



Google 



280 £. BRENDEL, M. D. 

Bryaxis Wiekhami n. sp. — Unieolorous, ferruf^iDoas, impanctate. 
Length 1.4 ram. Head, frontal margin triangolarly produced, bearing the cir- 
cular pul)escent fovea, which is equal with and less distant from the occipital 
fovese as the latter are mutually ; antennse % (PI. IV, fig. 19) longer than the 
head and prothorax, joints 1 and 2 equal, obconical, large, third and fourth very 
small, globular, as large as the seventh or eighth ; the fifth largest, longer than 
wide, as thick as the last joint, with a perforate large fovea underneath, truncate 
at the tip, the sixth in form and size equal to the second : ninth and tenth ob- 
conical, longer than wide, not quite as strong as the sixth ; the last as long as 
the ninth and tenth togther ovate acuminate; prothorax very convex, the foves 
not fully to be seen from above ; elytra with a subhumeral fovea on the declive 
side, slightly elongated backwards ; abdominal carina including one-third of the 
segmental width. 

9 . — Antennee not longer than the head and prothorax, the fifth and sixth are 
not as large, and the third, fourth, seventh and eighth not as small as in the % ; 
the fovea of the fifth joint, however, is present, though a very small puncture. 

From Cafion City, Col., discovered by H. F. Wickham. 

Batrlsas siaaatifVoas n. sp.— Brown, elytra and legs red, tarsi and 
palpi yellow. Length 1.8 mm. Head orthognathous. vertex as long as wide, 
quadrate, sides parallel, edge extremely finely carinate, front broadly arcuate: 
disc scabrous, with two small nude punctures in the eye-line, mutually four 
times as distant as either from the eye ; no circumambient sulcus ; front (PI. IV, 
fig. 5) declive anterior to the antennal line, the short declive part bisinuate, 
leaving in the middle a black, shining, sharp-pointed tubercle, and at each side 
a pendant, cylindrical, squarely truncated peg, crowned with short yellow hair; 
the clypeus rises from the labial base as a straight column crowned by two diver- 
gent tufts of hair, the lateral wings are edged and gradually more reflexed to- 
wards the upper lateral angle, which is turned straight forward, appearing from 
a side-view as a sharp horizontal spine; antenntp, joint 1 cylindrical, curved, 
three tiroes longer than wide; 2 not much narrower oval, 3-8 equal in width, 
gradually shorter. 5 little stronger, 8 transverse, 9 transverse, wider, 10 twice as 
wide as 8, globose, the underside with the basal half sharply excavate. 11 not 
thicker ovate-acuminate; prothorax trisulcate, trifoveate, basal thorns large, 
sharp, continued anteriorly and posteriorly by short carinse, in the middle be- 
tween the base and the medial fovea is a distingued carina; disc impunctate: 
elytra broad shouldered, the lateral callus not armed, on the declive sides a con- 
spicuously impressed line rising from a subhumeral fovea; last palpal joint 
meniscus-shaped. 

9 .—Clypeus faintly trilobed, continuous with the front, tenth antennal joint 
small. 

Memphis, Tenn. (Hugo Soltau). 

Batrlsos clypeoaotas n. sp.— Dark umber-brown elytra; legs, palpi 
and club of the antennse red. Length 2.2 mm. %. Head prognathous, vertex 
quadrate, not arched in front, sides parallel edged, fovea small, nude, widely 
distant, grooves not deep, not connected in front, disc punctate, roof-shaped and 
carinate in the middle, margin densely punctate; frontal margin (PI. IV, fig. 4) 
on the declivity broadly arcuately bilobed ; in the middle of the interantennal 
excavation are to be seen two black teeth, rather far apart; clypeus slightly 



Digitized by 



Google 



NORTH AMERICAN COLEOPTERA. 281 

oarinate in the middle of the rather broad tabercle, crowned with the usnal two 
pencils of yellow hair, lateral upper angle of the wings largely reflexed, forming 
a three-edged pyramid, carved forward, one edge is formed by the lateral edge, 
the other by the apper edge of the clypeas, the third runs at the outside back- 
wards to the base of the antenne; labrum emarginate, granulate; anteunse: 
joint 1 twice as long as wide, flattened above, the flat surface divided longitu- 
dinally in an upper pai-t smooth, shining, and a lower part granulated ; 2-3 cy- 
lindrical, slightly narrower at their bases, 8 transverse, 9 oval or thickly lentic- 
ular, 10 globose, not foveate, 11 not as thick as the tenth, ovate acuminate, not 
longer than the ninth and tenth together; prothoraz irisulcate, bicarinate from 
the middle to the tubercle, which is large acuminate and carinate anteriorly and 
posteriorly, the middle of the base carinate ; elytra punctate, base trifoveate, 
humeral callus acute; flrst dorsal segment one-third as long as its width, basal 
impressions deep, carinnlae one-flfth apart ; posterior tibise with a thick spur near 
the tip inside. 

Ponchatoula, La. ; a single specimen (Hugo Soltau). 

Triiiiiopl«cta« ? parkbolieas n. sp. (PI. IV, flg. 7)--Brownish yellow 
pubescence fine, dense, not as convex as T. obsoleins. Head wider than long, an- 
tennal tubercles prominent channeled, sulcus broadly parabolic connecting the 
pubescent fovese, base angularly impressed, but neither bulcate nor carinate, neck 
rather thick; palpi small, hai-dly longer than the second antennal joint; an- 
tennse: joint 1 rather short, 2 obovoidal large, 3-7 small globular, 8 slightly 
transverse, 9 as long as 8, and three tiroes wider, 10 longer, and three times 
wider, 11 wider ovate ; prothorax wider than long, lateral fovese seen from above, 
connecting sulcus, angulated in the middle, l>ase minutely punctured; elytra 
nearly quadrate, the sutural basal punctures not farther apart than the lines; 
discal foveee deep, with a short elongation as long as one-flfth of the elytral 
length ; dorsal segments all nearly equal in length, base not carinate; ventrals, 
the second but little longer than the third; legs: the anterior thighs stronger, 
middle trochanter armed with a conical thorn. 

This is a doubtful nieraber of the genus Trimioplectus, and does 
not compare more favorably with any other genus. 

Eaplerliis elonsatas n. sp.— Form and sculpture resembling Euplectut 
eonJluenM, but more robust. Length 1.4 mm. Head of the male shorter, more 
transverse, no frontal transverse sulcus as in E. eonjtuens, otherwise like it in 
sculpture : prothorax nearly as wide as the head, much wider than in confluens, 
impunctate, widest in the anterior third, where it is more angularly rounded 
than E. conjltiens. and therefore appearing more transverse; elytra impunctate, 
sutural lines arcuate, discal lines reaching to half the length of the elytron; 
abdomen narrower than the elytra, side parallel, impunctate; ventral % sexual 
marks differ from E. confiuen$, having the fifth ventral not modified, the sixth 
or penultimate deeply foveate in the middle, the last lozen-shaped and carinate. 

From Chestnut Ridge, Pa. (Jerome Schmitt). 

I ccmsider this species, with E. conflueiis and califoniicus, as cli- 
matical races of Pennsylvania, Illinois and California. 

Rhexius Schmltfi n. sp. — Ferruginous yellow, impunctate, pubescence 
fine, more recumbent. Length 1.3 mm. Head more convex, the occiput carinate 
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in the middle, not sharply edged at the posterior declivity, the frontal margin 
transversely depressed and broadly angnlate in front; pruthorax (PI. IV, fig. 20) 
with the sides slightly sinnate and mutually convergent in an angle of 72^ an- 
teriorly, in the middle arcuate and nearly straight thence to the base, which 
latter is as wide as the length of the prothorax ; the fovea and grooves as in B. 
intculptut : elytra with a basal elevated margin. 4 puncture and indications of 
four lines, the third the longest. 

Discovered by P. Jerome Schmitt in PeDosylvania (Henry Ulke, 
ibidem). 

Our species of Faronus, from the Pacific coast, Sharp and Raffray 
declare identical with Sagola Sharp; and Sonoma cavifrons Casey 
identical with Sagola parviceps Maklin. They seem to be widely 
distributed from Alaska (from whence I have the largest specimen, 
which is as long as F, tolulcB Lee.) to San Francisco. Our Faronus 
tolulce, considered by LeConte a doubtful Faronus, seems to be 
neither Sagola nor Faronvs, and will be investigated by M. A. 
Raffray. 

Euplectus rufipea Lee. (PI. IV, fig. 9) is said to be a convex form. 
The figure of a specimen from Iowa agrees with Casey's description, 
but is a true Euplectus, not resembling a Trimium, Which is the 
true form? 

*' Aenisis (Desimia) dispar Sharp, described in the Biologia Cen- 
trali-Americana, was discovered by my friend, Mr. A. Bolter, in 
Arizona.** 

Remarks on the ScydmosnidcR, 

ScydmcBnus gracilis Lee. is not a Scydmcenus, neither is it a Chev- 
rolaiia. There is nothing known to me with which it can be united. 

Eomicras Cmneyi n. sp. — Form similar to Cholerua Zimmermanni^ slender, 
yellowish brown, polished, impunctate, pubescence abundant, not dense. Length 
of % 1.1 mm., of 9 1-4 ^^' Head trapezeous, widest across the frontal quarter, 
where the outlines are shortly arcuate, nearly straight and convergent to the 
nock, the sides rounded, not edged, disc broadly convex, without any impression. 
Eyes on the sides of the front, in ^ .'as large as the second antennal joint, very 
flat, of a brown color (nyctalopic), not seen from above; in 9 less than one-third 
as large as in ^ and hardly perceptible. AntennsB at the base nearly contiguous, 
separated by a very narrow septum ; 1st joint cylindrical, four times as long as 
wide ; 2d oval, as wide as 1st ; 3-8 globular, equal ; 9th nearly twice aa wide and 
little longer than the 8th ; 10th larger than 9tb, and of the same form ; llth as 
long as 9th and lOtb together, ovate on third longer than wide. Prothorax as 
long as wide, seemingly longer, widest one-third from the neck; neck one-half 
as wide as the base, lateral outlines arcuate anteriorly, slightly sinuate poste- 
riorly, hind angles rectangular; disc very convex, sides rounded, near the mid- 
dle of the base on each side a sharp puncture and a transverse, very faintly im- 
pressed line (in % more perceptible), connecting the puncture with a very shallow 
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lateral impression. Elytra widest in the middle, and one and two-thirds longer 
than wide, shonlders high, prominent, their width as wide as the prothorax, tip 
roanded, very broadly arcnate, nearly tmncate. Pygidium triangular; meso- 
thorax carinate; first ventral twice as long as the second, the last longer and 
convex in the 9 • short and concave in % . 

Pennsylvania. 

As a slight return of favors received this is named in honor of 
Capt. T. L. Casey. 

Scydmaeaaft? OTithorax n. sp. (PI. IV, fig. 12),— Brown, impauctate, 
thinly pabescent. Length 0.8 mm. Head three- fourths width of prothorax, 
nearly quadrate, the frontal margin tripartite by short impressed lines, declive 
anteriorly. Eyes brown (nyctalopicalj very flat and small on the anterior part 
of the sides and hardly to be discerned; antennal club 3-jointed. Piothorax 
obovate, without any impressions and rounded sides. Elytra together elliptical, 
shonlders obsolete, faintly depressed at the middle of the base of each elytron ; 
sntural lines faintly indicated at the basal fourth, the posterior part seems to be 
connate (wingless?); anterior coxsb contiguous, posterior coxe small, mutually 
remote, femurs clavate, pedunculate, compressed ; ventral segment six, the last 
very large, as long as the three preceding ones together. 

California, Santa Clara County. Ch. Fuchs. 

Like Scyd. minimuB (PI. IV, fig. 13), this is a very doubtful Scyd- 
mxnvs, but I prefer to leave it there until similar forms are discov- 
ered. 

Brachyeepms^ of which I described B, Fuchsii (PI. IV, fig. 11) in- 
cludes all Scydmaeni with " collura imersum thorace'* of LeConte's 
Synopsis and {teste Dr. Sharp) ought be retained in that new genus. 

EUTHIA Stephens. 
Until the present day the genus Euthia was never discovered in 
the United States of America. Our present species of the genus 
Euthiodes, supposed to be EuUiiay differ in the form of the maxillary 
palpus, the third and fourth joint being united to a thick fusiform 
body sharply pointed, the antennse strongly geniculate, the posterior 
ooxse mutually very moderately distant. Common with Euthia is 
the general form with the head short, pronotum arcuate, quadrate, 
edged on the sides, elytra finely margined, truncate or not covering 
the pygidium. The species known, according to LeConte's Synopsis, 
are : 

Elytra distinctly punctured, prothorax as wide as long, with five basal punctures. 

Length 1.0 mm. (Arizona) COloD Horn. 

Elytra faintly punctured, vertex foveate. 
Prothorax wider than long, with an abbreviated basal line. Length 1.1 mm. 

(Alaska. Oregon) scitola Maklin. 

Prothorax as long as wide, basal line entire, connecting three punctures (Cali- 
fornia) iDipressa. 

Prothorax longer than wide, basal line connecting five punctures (California). 

loDgula Lee. 
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There are two ipecimena before me said to he E. miula from Penn- 
eylvnnia and cohji from lowu, wliicli 4o not agree witlj the above 
de.'^criptiona. Enihuides kda n. sp. (PL IV, fig. 15) tKe suppo^ 
mton, 13 coarsely, faintly and spai-sely punctured at the aides of the 
elytra, otherwi^ impunctat*?; the vertex without ioipre^sionsj; the 
pranotum with median ba.ml [luneaires, a longitudiuaUy elongul^ 
fovea next to the pastenur aiigle tuid between it and the medial one 
two confluent punctures; elytra one and onedialf time^ longer than 
wide. 

The supposed E, ^ttula (Enthifides cridata n, sp.) (Vh IV, %, 16 > 
ie extremely fine and sparsely punctulate and 0.66 mm. bug; the 
head \b carinnte in the middle, on either side of the carina impressed ; 
the pronotum has an abbreviated basal line, a transverse, couspieu- 
om foven. oue-fifki) of the length of the disc from tbe base, on either 
si<le in the middle between tlie medial and the anteriorly prolonged 
lateral fuvea is a deep puncture; the basal curnera are ex plana te. 
Length L2 mm. Pennsylvania (Jerome Bchmitt, H. Ulke). 



EXPLANATION OF PLATE IV. 



Fiif, l.—EupsenitLMgfuher, ^Qng. 1 n\m. 

** la,— Vfnttr of same. 

*^ &— Aiitetinif % mid 9 -^tintLM mouiiiearnU. 

*' 3* — Arvinops amblf/opontcttt^ lon^. 'dA umi* 

" 4t— F>f^ of /JfifriJiPHf cfifpeofwhta. 

* ' 6i — Ffte*! of Bid riftus ni n utti ifronit . 

■*" 7. — TrimiaplfettiH pnmbaHcn«. 

*' B.^Trimhpt^ctuK itdatihtitt, long* L2 miiu 

' * 9. ^^Eupl^t pw rnjipea , 1 im ^ , 0. tf mm . 

" 10.— Hht-fiit hut trftgfijfthri^ififi^, loii^* *i Ufu, 

** II,— Britcftifrepait Ftich*H. Iwiir* 1 miti. 

*' 12. — Scydmaen* (/j ajyiihorai^ long, 0,8 mm, 

*■ iZ.—Sqfdmaeuaif} minimuif^ luiij?. 0-5 mm. 

" 14. — Ctphmtiium itnophihoihilcitm^ loug- J rom^ 

'' 15. — Muikiodes taia^ loujf. OJW mm* 

" 16* — Ettthhdf4 crhutri^ hmfi. LI tuni. 

" 17* — Head of Bry^ixh tlepma-ifrom, 

'* 18. — Al]U^Q□a of DrfftijU t^yliudturttit, 

** 19. — AaterjHJi of Bry^^U Wirkhami. 

'* 20.— Prolhomi Ktf EheMuM i^hmiiiL 
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A Synopsis off the Harirest-Spiders (Phalangiidae) 
of South Dakota. 

BY CLARENCE M. WEED. 

I am indebted to Messrs. J. M. Aldrich and T. A. Williams for 
an interesting collection of harvest-spiders from certain points in 
South Dakota, chiefly Brookings and Custer. These specimens on 
the whole are peculiar, because of the shortness of the legs and the 
tendency to melanism. Possibly the former may be due to the fact 
that in a prairie country long legs are less useful than in a wooded 
region ; this seems especially likely, in view of the fact that, while 
out-door forms have very short legs, P. cinereum, which lives in sheds 
and about houses, has legs of normal length. 

With the exception of the male Trachyrhinus favoms and lAohu- 
num {f) ealcar, the measurements given below are from South Dakota 
specimens. 

Family PHALANGIID^. 

Teguments soft or coriaceous. Five or six ventral segments ; the 
first very large and prolonged cephalad between the coxae. Anal 
piece unique or accompanied by two small lateral pieces. Two eyes 
situated upon a tubercle, always separated from the anterior border. 
Two transverse strise on the cephalothorax back of the eye-eminence. 
Lateral borders of cox» free ; maxillary lobe of second pair always 
visible. Palpi elongate ; tarsus longer than tibia, terminated by a 
claw. Legs similar to each other; tarsi multi-articulate (Simon). 

Two subfamilies are represented in the collections at hand. They 
may be distinguished as follows : 

Body very hard and greatly roogbeDed by reticulations or tabercles. 

Mesosomatinad. 
Body soft or sobcoriaceons. Dot mach roaghened by reticalations or tubercles. 

PhalangllTMP. 

Subfamily Mesosomatin^. 

Body very hard, most of the dorsal segments being united in a 
firm, dense plate ; much roughened by tubercles or reticulations. In 
the males the posterior dorsal and the ventral abdominal segments 
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have their inargiDS developed into thin overlapping plates. Pores 
on margin of cephalothorax distinct. Anal piece unique ; maxillary 
lobe of palpi with two tubercles. 

The two genera of this subfamily are easily separated by the fol- 
lowing characters : 

Fourth le^ as long as second legs, or nearly so Ilesosoiiia* 

Fourth legs distinctly shorter than second legs. Trmchyrhinaft* 

BIESOSOMA Weed. 1802. 
Dorsum a firm hard plate, thickly studded with small, hemispher- 
ical tubercles. Eye-eminence of nearly equal height, length and 
breadth; not carinated. Palpi moderately robust, not branched, 
and furnished with many tubercles ; claw pectinate ; tooth on under- 
side of first joint of mandibles. Legs short, coriaceous, robust; 
second and fourth pairs of nearly equal length ; lateral pores on 
upper margin of cephalothorax distinct, subcircular. 

Mefliosoina nisram (Say) Weed. Plate Y. 

Phalangium nigrum Say, Jonrn. Phila. Acad, vi, p. 66, Compl. Writings, ii, 
p. 14. Wood, Coinm. Essex Inst. vi. p. 34. 

AairobuHU9(f) nigrwm^ Weed, Amer. Nat. vol. xiv, p. 917. 

Mesotoma nigrum. Weed, Amer. Nat. xzvi. 529. 
Male.— Body 6 mm. long. ; 4 mm. wide ; palpi 4 mm. long. Legs : first, 10 mm. ; 
second, 17 mm.; third, 11 mm.; foarth. 16 mm. Black; ventrum of cephalo- 
thorax including coxffi, trochanters and hase of femora, brown. In some speci- 
mens the apical portion of the legs, and more or less of the ground color of the 
dorsum ia brownish black. Dorsum thickly studed with small hemispherical 
black granules or tubercles. Segmentation of abdominal scutum indicated by 
faint impressed lines. Eye-eminence longer than high, not canaliculate ; cov- 
ered with black tubercles like those on the dorsum. Palpi black, all the joints 
slightly arched, robust, with none of the angles prolonged ; furnished with more 
or less scattered black tubercles and spinose hairs ; mandibles blackish. Legs 
short, robust, granulate: ventral surface of abdomen blackish brown, granulate. 
Qenital organ of male ** slender, proximally snbcylindrical, then flattened and 
slightly expanded into a broad, somewhat circular, very thin, alate portion, then 
suddenly contracted and bent at an obtuse angle, ending in a very fine point." 

Female. — Body 2 mm. long; 5 mm. wide. Palpi 4.5 mm. Legs: flrst, 10 mm.; 
second, 17 mm. ; third, 11 mm. ; fourth, 16 mm. Besides its larger size it differs 
from the male in having less black on the ventral surface, which is cinnamon- 
rufous, spotted with black ; mandibles brown, black above, and the outer mar- 
gins of the dorsum of the abdomen smooth without the black tubercles which 
form a large distinct quadrangular plate on the middle of the abdomen, and. a 
transverse plate on each of the three posterior segments. The smooth margins 
are brown. 

Described from many specimens. 

Brookings. This remarkable species seems to be rather common 
in South Dakota. 
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TRACHYRUINUS Weed, 1892. 
Body very hard ; dorsum a large plate, with a rough, coarsely 
punctate surface. Front margin of cephalothorax furnished with 
two denticulate tubercles. Eye-eminence prominent, with two rows 
of large tubercles having spinose tips. Legs rather long, thickly 
beset with spinose tubercles. Pores on margin of cephalothorax 
rather small, oval ; palpal claw smooth ; inner distal angle of femur 
very slightly and of patella quite strongly developed. First joint 
of mandible furnished with a tooth on lower surface. Second legs 
decidedly longer than fourth. 

TrachjrrhiBOft IkTOsas (Wood) Weed. 

Phalangium favotum Wood, Comm. Essex Institnte, yol. vi, pp. 28-29. 
Aatrofmnui (?) favosum (Wood). Weed, Amer. Nat. vol. xxiv, p. 917. 
Traekyrhinut favoMUi (Wood). Weed, Amer. Nat vol. xxvi, p. 529; Trans. 
Am. Ent. Boo. xix, 193, pi. 10. 
Male. — Body 7 mm. long; 5 mm. wide. Legs: first, 21 mm. ; second, 40 mm. 
third, 21 mm.; foartb, 26 mm. Body and members black, more or less mottled 
with gray ; body very hard, dorsum nearly square and qnite level, having pro- 
jecting angles on the anterior lateral corners; grayish, spotted with black, and 
a faint central marking ; coarsely punctate " so as to have a worm-eaten, almost 
honey-combed appearance.'' Eye-eminence slender, rather high, light brown, 
with several robust acute spines, which are at their bases gray, but are tipped 
with black. Palpi roughened with numerous small blackish spines and spinose 
hairs; inner distal angle prolonged in a pointed, conical protuberance. Legs 
stout, thickly beset with spines. 

FewuUe, — Body 7 mm. long; 4.5 mm. wide; palpi 4 mm. long. Legs: i, 18 
mm. ; ii, 32 mm. ; iii, 17 mm. ; iv, 25 mm. Similar to male. 

A very peculiar and rather common species. Brookings. 

Subfamily PHALANonNiE. 

Teguments soft or subcoriaceous, not greatly roughened. Segments 
indicated by striae, which are oflen obsolete. Five ventral segments ; 
a single anal piece ; two lateral pores easily seen ; maxillary lobe 
of palpus with two tubercles. 

The two genera occurring in South Dakota are distinguishable 
by the character mentioned below. 

A tooth on ventral surface of first joint of mandibles. liiobaaam* 

No tooth on ventral surface of first joint of mandible. PhAlangfl 



lilOBUMUM C. Koch, 1839. 
This genus is defined by Simon practically as follows : Teguments 
soft or subcoriaceous. Striae of the cephalothorax and of the three 
last abdominal segments very distinct ; those of the anterior seg- 

TSAN8. AM. KNT. 80C. XX. OCTOBBB, 1893. 
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ments scarcely or not at all distinct (especially in the % ). Anterior 
and lateral borders of the cephalothorax smooth. Eye eminence 
relatively small ; smooth, or rarely provided with small, slightly dis- 
tinct tubercles ; widely separated from the cephalic border. Lateral 
pores small, oval and marginal. Anal piece large, transverse-oval 
or semi-circular, much wider than long, and much wider than the 
reflected borders of the eighth segment. Mandibles short, similar in 
the two sexes ; first joint furnished at the base below with an acute 
tooth. Palpi simple ; femur, patella and tibia without any process 
and without projecting angles ; maxillary lobe provided at the base 
with two strong, conical teeth. Maxillary lobe of the second pair 
of feet very long, nearly straight from the base, not attenuated, di- 
rected mesad nearly horizontally, and united on the ventro-meson 
to the lobe from the opposite side without forming a sensible angle ; 
the two together lightly arched on the cephalic border, and forming 
an even curve. Sternal piece large, slightly contracted between 
the fourth pair of coxse, gradually enlarging and obtusely truncate 
cephalad. Feet very long and slender; tibia of the second pair 
with a few false articulations. Palpal claw denticulate. 

The males of the four species so far found in South Dakota may be 
determined by the following key : 

A distinct spur od femur of palpus calciir. 

No spur on palpus ..1. 

l.~A distinct black dorsal stripe vlttatum. 

No distinct Mack dorsal stripe 2. 

2. — Dorsum light brown; legs very long; no quadrangular reticulated patch 

on abdomen louffipes aldriehi* 

Dorsum mostly blackish ; legs moderately long ; a quadrangular reticu- 
lated patch on al>domen blcolor* 

lilobanam THtatain minor new subspecies (Trans. Am. Ent. See. xix. 
plate 12). 

Liobunum vittatum dar$atum Weed, Am. Nat. xxvi, p. 786. 

Male. — Body 6 mm. long :4 mm. wide ; palpi, 6 mm. long. Legs : first, 20 ram. ; 
second. 37 mm. ; third, 21 mm. ; fourth, 30 mm. Femur of first leg 5 mm. ; dor- 
sum granulate, in fully colored adults of a deep reddish brown color, with a very 
distinct black stripe, which begins at the eye eminence expands for a short dis- 
tance, then contracts until it reaches the cephalic portion of the abdomen, whence 
it runs with parallel sides a short distance, then very slightly expands until it 
reaches the caud il third of the abdomen, where it contracts and runs as a stripe 
to the posterior extremity. Eye eminence of about equal height, length and 
breadth, sloping slightly backward, black above, lightly canaliculate, with a few 
(two to five or six) sub-obsolete, acute black tul>ercles; mandibles light brown, 
tips of claws black : dorsal surface of second joint sparsely covered with short 
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spinous hairs. Palpi loofr, reddish brown, depth of color varying with that of 
rest of body; tarsus distinctly blackish; femar with a row of short conical tn- 
bercles on its outer ventro-lateral snrface, commencing near the base and run- 
ning to the apical extremity, where there are about a dozen similar tubercles on 
the ventral surface; another short, slightly oblique series on the dorsal surface, 
beginning at the apical margin and extending backward about one-fourth the 
length of the femur; patella with a row of tubercles on its outer ventro- lateral 
surface similar to those on the femur, and a few obsolete ones on its dorsal and 
ventral surfaces: tibia with two nearly parallel rows of tubercles, one on the 
ventral and the other on the outer ventro- lateral surface; a short row also on 
the distal portion of its inner ventro-Iateral surface: tarsus sparsely covered 
with stiff hairs, and furnished with a well pronounced row of black tubercles on 
its inner ventro-Iateral surface. Ventrum reddish brown, with more or less of a 
Vermillion tint in some specimens, with well-marked granulations. Legs brown- 
ish black or black. Coxfb slightly tuberculate, each having a row of short tu- 
bercles on the cephalic margin. Shaft of genital organ slender, bent nearly at 
right angles near distal end, and terminating in a very acute point. 

Female. — Body 8 mm. long; 5 mm. wide: palpi 5 mm. long. Legs: first, 22 
mm. ; second, 41 mm.; third, 23 mm. ; fourth, '32 mm. Femur of first leg 6 mm. 
Differs from the male in having the body thicker and more rounded, and in 
having less reddish coloring. The palpi are much more slender, shorter, and 
have the tubercles partially replaced by hairs; the tip of tarsus only is blackish. 
The ventrum is sometimes grayish. The black central stripe is very distinct 

Described from six specimens (3 S , 3 9 ) taken at Brookings, 
South Dakota. 

The male of this subspecies is accurately illustrated in Trans. Am. 
Ent. Soc. xix, plate 12. Its structural details are shown in fig. 2, 
which was drawn from a specimen of the typical lAohunum vittatum 
of the Southern States. The idea of the general structural char- 
acters of the female may be obtained from plate v, fig. 2, which also 
represents a typical specimen from the South. 

The claims of this form to subspecific rank rest chiefiy upon the 
extreme shortness of the legs and its melanistic tendencies, the latter 
being indicated by the intense blackness of the central stripe in both 
sexes; the unusual blackness of the legs of the female; and the 
blackish palpal tarsus. These characters are constant in and peculiar 
to the specimens from the general region under consideration. 

lilobaaam loagfipes aldrichi, new subspecies (Trans. Am. Ent. Soc. 
xix, pi. 14). 

Jfo/e.— Body 3.8 mm. long; 3 mm. wide; palpi 3.2 mm. long. Legs: first, 
about 34 mm. ; second, 62 mm. ; third, about 35 mm. ; fourth, 46 mm. Dorsum 
minutely tuberculate, light reddish brown, with a slightly darker subobsolete 
central marking, sometimes simply represented by obscure, brown blotches; 
margins of cephalothorax black. Eye eminence at least as broad as high, black, 
canaliculate, with rows of small, black tubercles on the carinee. Mandibles 
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lijfht yellowish brown, tips of claws black ; second joint with sparse hairs. Palpi 
slender, light brown, distal portion of femur and all of patella black; femar. 
patella and tibia with small scattered tubercles and short hairs; tarsus pubescent, 
with a row of small, black tubercles on its inner ventro-lateral surface. Ventrum, 
including cozsb, paler than dorsum, of a nearly uniform, light brown tint; coze 
tubercnlate, tips white; trochanters black. Legs long, slender, black or brown- 
ish black; generally, though not always, with apical tenth of tibiae of second 
pair white. Shaft of genital organ flattened, contracted near its distal extremity 
and bent upward, terminating in an acute point. 

Female. — Body 5 mm. long; 3.5 wide. Third legs, 30 mm. long. Body larger 
and legs shorter than in male. Dorsum mottled brown and black, with a distinct 
dark central marking, twice interrupted on posterior third of abdomen. Legs 
brown, with whitish annulations at many of the joints. Palpi colored as in ^ . 

The short legs and melanistic tendencies distinguish this subspecies 
from the normal form in other regions. The blackness of part of 
the palpal joints, of the eye eminence, and of the margin of the 
cephalothorax, are all very pronounced. 

Named for Mr. J. M. Aldrich. 

lilobanam bicolor (Wood) Weed. 

Phalangium hieolor Wood, Comm. Essex Inst, vi, 28. 
LiobuHum bicolor Weed, Am. Nat. xxi, 935; xxvii, 295. 

itfo^.— Body 5 mm. long ; 3.5 mm. wide; palpi 4 mm. long. Legs: i, 20 mm. ; 
ii, 38 mm. ; iii, 21 mm. ; iv, 31 mm. Dorsum brownish black, with a faint indi- 
cation of a lighter central marking, and a large, brown, quadrangular, reticu- 
lated patch on the central portion of the dorsum of abdomen, behind which are 
two other transverse reticulated bands. There are also on the dorsum of the 
abdomen more or less distinct transverse rows of whitish tubercles with black 
tips. Eye eminence prominent, brown, lightly canaliculate, with a row of well- 
developed, acute, brown tubercles on each carina. Mandibles light yellowish 
brown, smooth, with only a few indistinct whitish hairs. Palpi short, light 
brown, with femur and patella more or less dusky ; all joints except tarsi, with 
numerous small spiuose tubercles; ventral surface, including coxe, brownish 
white ; a transverse row of minute tubercles on each abdominal segment; coxie 
closely tuberculate. Legs light brown, very slender, long; proximal joints with 
rows of acute conical tubercles. 

Female. — In this sex there is a large, triangular, reticulated patch on ^e 
cephalothorax, the posterior portion including the eye eminence: between this 
and the quadrangular patch on abdomen is a smooth grayish black space, which 
is interrupted by a transverse reticulated baud. 

A rare species. Taken at Brookings and Custer, S. D. 

lilobanam (?) calcar (Wood) Weed. 

Phalangium calcar Wood, Comm. Essex lust, vi, 26. 
Liobunum (?) calcar, Weed, Am. Nat. xxi, 935. 
Male. — Body 7.5 mm. long; 4.5 mm. wide. Legs: first, 31 mm.; second, 56 
mm.; third. 32 mm. ; fourth, 40 mm. Body pyriform. Dorsum reddish brown, 
minutely tuberculate; some specimens having a faint indication of a central 
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marking, and scattered light colored spots. Eye eminence of moderate size, of 
nearly equal height, length and breadth ; blackish above; slightly canaliculate, 
with a row of small, acute tubercles on each carina. Mandibles yellowish brown, 
with obscure markings of a darker color, especially on the inner dorso-lateral 
surface of the second joint, where they are arranged in the form of a series of 
irregular parallelograms; dorsal surface of second joint sparsely clothed with 
stiff hairs; tips of claws black. Palpi long, very robust; dark reddish brown, 
lighter distally ; femur enlarging from base to apex, with a very robust spur-like 
process on its outer ventro-lateral surftce, near the distal extremity, the anterior 
edge of which is provided with a row of short black tubercles; dorsal surface 
of femur with numerous scattered, short, black tubercles, and a few also on the 
proximal portion of the inner ventrolateral surface; sparsely provided with 
spinose hairs; patella short, thick, so united with the femur as to form an arch ; 
with sparse hairs and a few scattered tubercles on its dorsal and outer lateral 
surfaces; tibia arched, densely clothed with long, black hairs; a patch of short, 
black tubercles on the proximal portion of its ventral surface, and a short row 
of similar tubercles on the apical portion of its inner ventro-lateral surface; 
tarsus terminating with a short, denticulate claw. Vcntrum light reddish brown ; 
c>ox8e reddish, with a few short hairs; two anterior pairs with a row of subobso- 
lete tubercles on the cephalic border. Legs reddish brown, with darker annu- 
lations; joints near body having rows of short spines. Shaft of genital organ 
very robust, flattened, distally contracted and curved, and terminating in a short 
acute point. 

No fully developed specimeus of this species were present in the 
collections at hand, and the above measurements and description are 
taken from individuals from Illinois and North Carolina. I presume 
adult Dakota forms will have much shorter legs than the above 
measurements, and shall not be surprised if they prove sufficiently 
distinct for a subspecific name. 

I have never been able to determine definitely the female of this 
species. Until this sex is found we shall be unable to say definitely 
whether the species belongs to Liobunum or not. 

PUAIiANGIUM Linn^, 1758. 

Teguments soil; dorsum furnished with small, acute tubercles, 
lateral pores large, elongate-oval ; first joint of mandibles with no 
tooth on lower surface. Palpi simple, sometimes having the inner 
distal angle of the patella very slightly produced, but never pro- 
longed into a process; claw not pectinate; maxillary lobe of second 
pair of legs much longer than wide, gradually narrowing from the 
base U} apex, directed obliquely forward. Legs long, more or less 
robust. Eye eminence of medium size, canaliculate, provided with 
two series of pointed tubercles. 
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Phalangfiam ciBeream Wood. 

PhalanQtum einereum Wood, Comm. Essex Inst. vol. vi, p. 25; Weed* Amer. 
Nat vo]. xzvi, p. 32 ; Trans. Am. Ent. Soc. xiz, p. 269, pi. xvi. 

Ifo^.— Body 7 mm. loDg; 4.8 mm. wide; palpi 5 mm. long. Legs: first, 29 
mm. : second, 51 mm. : third, 29 mm. ; fonrtb, 38 mm. Dorsum ash-gray, some- 
times more or less brownisb, with a wide, vase-shaped central marking, which 
is sometimes obsolete. There is a transverse series of small spinose tubercles 
behind the eye eminence, another row on posterior border of cephalothorax, and 
one row on each abdominal segment except the last two; a curved series of 
similar tubercles is found in front of the eye eminence. These tubercles have 
whitish bases and acute black apices, and generally also have a spinose hair 
arising on one side near the apex of the white portion and reaching beyond the 
tip of the tubercle. In front of eye eminence there are two longitudinal series 
of three each of these tubercles. Lateral borders of cephalothorax subsinuate. 
Eye eminence low, canaliculate, with a series of five or six tubercles like those 
on dorsum on each carina. Mandibles brownish white, tips of claws black; 
second Joint and apical portion of first joint furnished with short, black, stiff 
hairs. Palpi light brown, rather slender, first four joints with minute tubercles 
and short black hairs; none of the angles prolonged; tarsal joint without tu- 
bercles, but with hairs; claw moderately robust. Venter, including coxsb, light 
grayish brown, with many somewhat quadrangular patches of a more pronounced 
brown, and scattered blotches of chocolate-brown. Trochanters light brown, 
with many small tubercles: remaining joints of legs cinnamon-brown, more or 
less annulated with lighter and deeper shades; angular, with longitudinal rows 
of black spines; sheath of genital organ subcylindrical, truncate; shaft robust, 
with two lateral oval openings near distal extremity, then contracted into a blunt 
scoop-shaped piece, turned upward at nearly a right angle and terminating in a 
slender, acute point. 

Female. — Body 8 mm. long: 5 mm. wide; palpi, 5 mm. long. Legs: first, 23 
mm.; second, 42 mm.; third, 29mm.: fourth, 31 mm. Differs from male as 
follows: Body larger, rounder. Dorsum darker gray, more mottled, central 
marking more distinct; tubercles on dorsum smaller, those on eye eminence 
more numerous, and those forming the longitudinal series in front of eye emi- 
nence also more numerous. Palpi with hairs, but without tubercles. Legs with 
annulations more distinct; trochanters without tubercles; spines on femur less 
prominent, and those on tibia obsolete: narrow quadrangular patches on vonter 
of abdomen arranged in transverse series. Distal joints of ovipositor blackish; 
about thirty in number. 

Brookings, South Dakota. 



EXPLANATION OF PLATE V. 



Fig. l.—Me909oma nigrum % . Natural size. 

•• 2. — Part* of same. Magnified. 

•' 2a.— Body. 

•* 26.— Eye eminence. Side view. 

•• 2c.— Eye eminence. Front view. 

*' 2d.— Palpus. Side view. 

" 2«.--Claw of palpus. Side view. 
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THE COSMETIDJB OF THE UNITED STATES. 

BY CLARENCE M. WEED. 

The family Cosmetidse belongs to the suborder MecostethfCLania- 
tores Thorell) of the order Opileonea. The first species from the 
United States was described* by Thomas Say as Chnyleptes ornaium, 
from specimens taken in Georgia and Florida. In 1868, Dr. H. C. 
Wood describedf a form from Texas under Say's name, concerning 
the identity of which he expresses doubt. Several years later E. 
Simon, in his Essai d'une Classification des Opileones Mecostethi,J 
states that O. omaUiS probably belongs to the genus Oynorta, and 
that the Texas species described by Wood is different from Say's 
Florida species ; he proposes to call the former C. Sayl Finally, 
in 1884, Wm. Sorensen, in his Opileones Laniatores Musei Hauni- 
ensis,§ described as Cosmetua albolineatus, a species from New Orleans, 
which he says perhaps belongs to the genus Oynorta, 

The present study is based upon a collection of nearly two hun- 
dred specimens from Texas, Louisiana, Mississippi, Illinois and 
Florida. Those from Illinois belong to the Illinois State Laboratory 
of Natural History, while the others are in my own collection. The 
accompanying plate was drawn by Miss Freda Detmers. 

Family COSMETID^. 

Two front pairs of legs with one claw ; two hind ^airs with two 
claws ; spiracles conspicuous ; hind coxae united to abdomen ; palpi 
short, with femora compressed ; tibia lamellate on both margins ; 
tarsus short, armed with a short, strong claw. 

The three species of this family as yet found in the United States 
all appear to belong to the genus Oynorta of C. Koch, which is char- 
acterized by Simon|| substantially as follows: 

Body usaally longer than broad, with scutum slightly convex and not de- 
pressed in middle; scutum and ocular tubercle more or less tuberculate; palpal 

♦ Jonrn. Phila. Acad. Ist ser. v. 2, p. 68. 

t Ck>mm. E^ssex Inst. v. vi, p. 37. 

t Ann. de la Soc. £nt. de Belgique, 1879, p. 200. 

2 Naturhist. Tidskrift, ser. iii, vol. xiv, p. 592. 

U Ann. Soc. £nt. de Belgique, 1879, p. 190. 
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patella not lamellate. Legs rather short, more or less robust, first tarsus 6-jointed, 
with first joint not mnch longer than the rest, and joints 1, 2, 3, or 4 thickener], 
third and fourth tarsi slender. 

In order to consider that in these species the first tarsus is 6-jointed, 
one must include the joint at the end of the metatarsus attached to 
the latter by an oblique false articulation (see plate vi, fig. 2, e). 
The thickening of these first tarsi is also not very distinct. 

The three United States species of Oynorta may be separated by 
the following key : 

Posterior pair of abdominal tubercles very prominent; four or five times as large 

as anterior pair C. oraat«. 

Posterior pair of abdominal tubercles little larger than anterior. 

Dorsum with a distinct yellow Y connected posteriorly with a distinct trans- 
verse yellow line C. albolineata. 

Dorsum without, or with very little yellow marking C sayi* 

Cynorta sayi Simon. 

Oonyleptes omaium Wood, Comm. Essex Inst, vi, 37. 

Cynorta aayi Simon, Aim. de la Soc. Ent. de Belgiqne, 1879, p. 200. 

Body 6 mm. long ; 5 mm. wide. Legs : first, 8.5 mm. : second, 13.5 mm. ; third, 
11.5 mm.; fourth, 15 mm. General color ferruginous brown, more or less 
blotched with a darker shade. Legs dusky toward distal ends. In some speci- 
mens there is a more or less distinct yellow marking on dorso-meson behind eye 
eminence, and a transverse line near posterior margin of abdominal scntum. 
Eye eminence very low and wide, with a longitudinal depression between the 
black eyes; a pair of small, low, blunt tubercles on abdominal scutum, just back 
of suture between cephalothorax and abdomen ; another similar pair about 2 
mm. caudad of this, and behind the latter are three similar tubercles arranged 
transversely. The central portion of the abdominal scutum is finely and re- 
motely tuberculate, and its margins together with the margins of the posterior 
abdominal segments (both on dorsum and ventrum) are much more distinctly 
tuberculate, the tubercles being rounded, and on the segments arranged in trans- 
verse rows ; a large, distinct, slightly curved tooth is on the outer dorsal surface 
of the hind margin of each posterior coxa. Legs furnished with longitudinal 
rows of small acute tubercles. Mandibles short, first joint with a large truncate 
tuberc;le-like projection on the dorsal surface of its distal half; second joint 
rounded and swollen, with its claws unequal, the larger one being curved, and 
both having not very distinct teeth. Palpi short, robust ; femur compressed, its 
lower surface crenu late: patella arched, swollen from base to extremity; tibia 
ranch fiattened, margined at the side : tarsus short, its lower edge furnished with 
a few spinose hairs, armed with a strong curved claw. Genital organ of male 
•* straight, cylindrical, distally much enlarged and abruptly truncated, its end 
furnished on each side with three curved, hook-like spines."* 

Described from many specimens. Houston and Harwood, Texas 
(H. F. Wickham) ; Brazos County, Texas (N. Banks). 

♦Wood. 
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Cy aorta alboli aeatm ( Sorensen ) Weed . Plate vi. 

Cogmeius cUbolineatua Sorensen, Natur. Tidsskrift, ser. iii. yol. xiv, p. 592. 

Body 5 mm. long; 4 mm. wide. Legs: first, 8 mm.; second, 15 mm. ; third, 
11 mm. ; foarth 15 mm. General color dark reddish brown, with apical portions 
of legs dusky. Dorsum striped with light yellow, as follows: a distinct V en- 
closing the eye eminence and having a straight line running on dorso-meson 
from base of V back to a rather wide, transverse, wavy line running across ab - 
dominal scutum just back of the posterior pair of tubercles. Between the two 
pairs of tubercles on abdominal scutum are two transverse lines, and on the side 
margins of the scutum there is more or less blotching with yellow. These 
blotches and the last-named transverse lines, and sometimes even the line on 
the dorso-meson, are often subobsolete, represented only by scattered yellow 
dots. Eye eminence very low and wide, with a longitudinal depression between 
the black eyes and a few small tubercles over the eyes; a pair of small, rounded 
tubercles on abdominal scutum, slightly behind base of V; another similar pair 
about 1 5 mm. caudad of this front pair, the hind ones being about twice as large 
as the front ones. There are a few small and scattered tubercles on the central 
portion of the abdominal scutum, and its margins together with the margins of 
the posterior abdominal segments (both on dorsum and ventrum) are much more 
distinctly taberculate, the tubercles being rounded and on the segments arranged 
in transverse rows; a moderate tooth on outer dorsal surface of hind margin of 
each posterior coxa. Mandibles and palpi similar to thoee of C. ia^ 

Described from many specimens ; Agricultural College, Missis- 
sippi (H. E. Weed) ; Macomb, Miss. (F. S. Earle) ; Morgan City, 
La. (H. F. Wickham) ; southern Louisiana (H. E. Weed) ; southern 
Illinois (H. Garman). 

Cynorta ornato (Say) Simon. 

Gonyleptes omatum Say, Jour. Phil. Acad. Nat. Sci. Ist series, vol. ii, p. 63. 

Cjfnorta omaia Simon, Ann. de la Soc. Ent. de Belgique. 1879, p. 200. 
Body 6 mm. long; 5 mm. wide: palpi 3.5 mm. long. Legs: first, lOmm. ; 
second, 18 mm.; third, 14 mm.; fourth, 19 mm. General color dark ferruginous 
brown ; tarsi dusky, sometimes having a greenish tinge. Dorsum striped with 
canary-yellow as follows:, a distinct V enclosing eye eminence, the base of the 
V being on dorso-meson half way between eye eminences and first pair of ab- 
dominal tubercles and the sides reaching nearly to margin of cephalothorax at a 
point as far cephalad as is the anterior border of eye eminence; from the base 
of the V an interrupted line runs caudad almost to the large posterior tubercles, 
the back half of this line is only indicated by isolated dots; just caudad of the 
front pair of abdominal tubercles there is a transverse line extending nearly 
two-thirds across the abdominal scutum, crossing the longitudinal line on dorso- 
meson at right angles: half way between this line and the posterior tubercles 
runs another similar line which is often interrupted on the dorso-meson. Start- 
ing at the cephalo-mesal corner of the base of each of the posterior tubercles a 
distinct line runs around the base behind, and then proceeds obliquely forward 
and outward until it roaches near the margin, it then curves and proceeds ob- 
liqnely backwards to the margin. There is also an interrupted yellow blotch on 
each outer margin of the abdominal scutum opposite the anterior transverse 
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transyerae stripe. The degree of distinctness of these markings varies much in 
different specimens. The eje eminence is very broad and low, with a slight 
longitudinal depression between the black eyes. The first pair of tubercles is 
about 2 mm. behind the eye eminence ; these tubercles are close together, small, 
low, conical and truncate. The tubercles of the second pair are situated near 
the posterior margin of the abdominal scutum; they are nearly 1.5 mm. high, 
project upward and backward, and are obtusely pointed. There is a single tu- 
bercle very similar to those on the dorso-distal margin of each posterior coxa; 
posterior abdominal segments with rows of equidistant rounded tubercles, giving 
a crenulate appearance. The inner hind margin of posterior trochanters pro- 
vided with a single well-developed tubercle. Inner sides of posterior legs rx>v- 
ered with longitudinal rows of small rounded tubercles, other legs furnished 
with longitudinal rows of much smaller tubercles. Mandibles short, first joint 
with a large, truncate, tubercle-like projection on the dorsal surface of its distal 
half; second joint rounded and swollen, furnished with a few hairs; claws un- 
equal, larger one curved, both provided with teeth. Palpi short, robust; femur 
compressed, furnished with about five compressed, rounded tet^th on ventral 
surface : patella arched, swollen from base to extremity, its inner margin slightly 
ronghened ; tibia much flattened, margined at the sides; tarsns short, its lower 
edge furnished with a few spiuose hairs; armed with a strong, curved claw. 

Described from many specimens; Inverness, Fla. (C. M. Weed). 

In southern Florida in the Winter of 1891-92 I found this species 
often exceedingly abundant in the pine woods under logs. Some- 
times thirty or forty would occur under a single log. 



EXPLANATION OF PLATE VI. 



Fig. 1. — Cynorta albolineata. Natural size. 
'' 2. — Parts of same magnified : a, body; 6, eye eminence, side view; c, eye 
eminence, front view; d, palpus, side view ; e, first tarsus ; /, second 
tarsus. 
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SEVENTH CONTRIBUTION TO A KNOWIiEDOE OF 
CERTAIN LITTIiE-KNOWN APHiniDiE.» 

BY CLARENCE M. WEED. 

The observations upon which the present paper is based were made 
during the Autumn of 1890 at Columbus, Ohio, and the Autumns 
of 1891 and 1892 at Hanover, N. H. The drawings illustrating this 
paper were made by Miss Freda Detmers, under my direction, and 
the photograph for Plate VII was kindly taken for me by Dr. H. 
H. Lamson. 

Siphoeoryne salicis Mooell. 

This species was abundant at Hanover on the leaves and twigs of 
willow during October and November, 1892. As the leaves fell the 
sexed forms congregated upon the twigs where the oviparous females 
deposited their eggs in the crevices about the buds. These eggs are 
nearly as long as those of Melanoxanihns solids, in connection with 
which they often occur, but they are much more slender. 

Winged Male. — Body 2 mm. long; 0.8 mm. wide: head to tip of folded wings, 
4 mm.: antennse, 1.1 mm.; wing expanse, 7 mm. Head blackish; prothorax 
yellowish or greenish, with a large dusky patch covering most of dorsum ; mesa- 
and metathorax blackish with a little yellow about base of coxee. Rostrum 
reaching second coxse, yellowish brown, with a dusky tip. Eyes reddish ; post- 
ocular tubercles not very prominent. Abdomen yellowish green, often light 
green, with dusky dots on margins, and large transverse dusky spots on terga 
of anterior segments; tip of abdomen dusky. Antenna) black, thii-d joint lon- 
gest, a little longer than iv plus v; joints iv, v and basal part of vi subequal ; 
apical part of vi a little longer than its basal portion, and only about half as 
long as third joint. Wing membrane a trifle dusky because rather thickly fur- 
nished with very minute scale-like objects. Tegulse and wing insertions brown- 
ish yellow; veins and stigma dusky, especially away from body; cornicles and 
Cauda blackish, former long and reaching to end of abdomen. A small, acute 
tubercle on dorsum of penultimate abdominal segment; much less conspicuous 
than similar tubercle in oviparous female. Legs yellowish brown, with tips of 
femora and tibiie and all of tarsi blackish ; hind pair darker than the others. 

Described from several living specimens on Salia;, Nov. 10, 1892 ; 

some seen in copula with the oviparous form. 

Oviparous Female. — Body 2 mm. long ; 1 mm. wide ; antennee 0.7 mm. General 
color varying from apple green to ochraceous- rufous: ofteuest approaching latter, 
and usually being colored like the buds near which the specimen is stationed, 

♦The previous contributions to this series have been published as follows: 
first, "Psyche," vol. v, pp. 123-134; second, "Psyche," vol. v, pp. 208-210; third, 
Bulletin Ohio Agricultural Experiment Station, Second Series, vol. i. pp. 148- 
152; fourth, Bulletin Ohio Agricultural Experiment Station, Technical Series, 
vol. i, pp. 1U-120; fifth, "Insect Life," vol. iii, pp. 285-293; sixth. Bull. 111. 
St. Lab. Nat. Hist. v. iii, pp. 207-214. 
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probably because of coloring matter in sap consamed. Dorsam of head usually 
nearly covered with two large, subquadrangular, dusky patches, which some- 
times run together. Dorsum of prothorax with three more or lees distinct small 
spt>t8 arranged in a triangle near margins; and one transverse spot on each side 
of dnrsc-meson near front margin; rest of dorsum with a longitudinal marginal 
and submarginal row of indented blackish dots on each side. In the green 
specimens the dorsum shows two longitudinal rows of large, transverse, quad- 
rangular, slightly dusky patches. Antennae short, nearly unicolorous with 
head or else light wood-brown, from base to apical fourth of third joint: from 
there to tip dusky, first and second joint normal ; third longest, about equal to 
iv plus V, which are subeqaal : basal part of joint vi a little longer than v, and 
same length as its apical portion. The median portion of the tergura of the 
penultimate abdominal segment produced into a prominent, subconical, truncate 
tubercle, prqjecting caudad ; this is generally dusky at tip. Eyes dark, post- 
ocular tubercle not very prominent; cornicles dusky, especially at tip: more 
than half as long as antennse; slightly expanding toward tip, then suddenly 
contracting and ending with a flange; cauda well developed, dusky at tip; ros- 
trum short, barely reaching second coxib, dusky at tip. Legs light wood-brown, 
with tips of tibise and all of tarsi of first two pairs, and all of tibie and tarsi of 
hind pair dusky. 

Described from iDauy specimens on Salix, at Hanover, N. H., 
Nov. 10, 1892. One had three eggs in abdomen. 

J^j^.— Length 0.8 mm. Suboval, one side (that by which attached) usually 
being nearly straight, and the other much curved ; yellowish when first ex- 
truded, but soon changing to shining black. Deposited in crevices between 
buds and twigs. 

Described from many specimens on Saligf Nov. 10, 1892. 

Aphis euonymi. 

In tlie Autumn of 1890 the oviparous forms of Aphis euonymi 
were common on the leaves and twigs of the burning bush (Euony- 
mu8 alropurpurem) in the vicinity of Columbus, Ohio. 

Oviparoiu Female. — Length 1.5 mm. ; width across abdomen 0.6 mm. ; antennie, 
0.7 mm. Body obovate, tapering to a point; a row of indentations near outer 




Fig. 1.— Aphis euonymi: a, oviparous femRle, magnified; 3, head and antenna 
of same, greatly magnified ; c, fiXfC <>" twig, mtiKnified. 

end of margin. Color deep, dark brown, bronzy in some lights; antennie dusky, 
except proximal half of third joint, which is whitish; first two pairs of legs 
with coxeB unicolorous with body, femora and tibise whitish or yellowish, with 
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dusky tips, and tarsi dusky ; posterior pair dusky throughout. Prothorax with 
lateral tubercles. AnteDue 5-Jointed; joint iii long, longer than iy plus the 
basal part of v ; terminal part of v quite long, with several very small pores ; v 
imbricated; cornicles short, cylindrical concolorons with body; cauda well 
developed, pilose. 

Egg 5 mm. long. Oval, shining black, though green when first laid. De- 
posited on the twigs about the buds. 

Aphis corniroliie. 

On Nov. 1, 1892, I found numbers of this species on the leaves 
and branches of the common Red Osier Dogwood (Comus eioloni- 
fera). The forms present were the winged viviparous females (re- 
turn migrants), winged males, oviparous females and eggs. Each 
of these forms corresp'onded precisely with the descriptions of similar 
forms taken in Illinois in 1887 recorded in the first of this series of 
contributions.* The conditions were also the same as regards the 
establishing the colonies of the oviparous females by the winged re- 
turn migrants and the flying in of the males. No indications were 
seen of the development of either of these winged forms on Comus, 
and I have no doubt that the species passes the Summer on some 
other plant. 

Aphis mali Linn. 

Observations on the Autumn history of this species in New Hamp- 
shire showed a condition of things exactly similar to what I have 
found in Michigan, Illinois and Ohio during the last ten years. 
Early in September the previously unoccupied apple leaves begin to 
be colonized by winged return migrants that give birth to the ovi- 
parous females. Later the males fly in. The eggs are deposited on 
the twigs and buds. 

Oviparous Femaie. — Body 1.4 mm. long; 0.7 mm. wide; antennsB 0.6 mm. long. 
Commonest color of fully matured specimens chromium green (Bidg. x, 12), but 
some specimens light apple green (Bidg. x, 20, but lighter) and more rarely a 
brown form occurs. In the green specimens the antennse and legs are dusky, 
especially toward their tips ; and there is a more or less distinct yellowish brown 
patch at the base of the cornicles. Cornicles rather short, slightly flanged at 
tip: darker than body. Third joint of antennee a little more than twice as long 
as fourth; basal part of fifth distinctly shorter than fourth; apical part of fifth 
distinctly longer than third. Bostrum reaching as far as anterior margin of 
posterior cozse; dusky at tip. Style short, dusky. 

Described from many living specimens ovipositing on twigs of 
Pyrvs malus at Hanover, N. H., Nov. 7, 1892. 

Winged Viviparous Female. Return Migrant. — Body 2 mm. long; head to tip 
of folded wings, 4.2 mm.; antennse, 1.2 mm.; wing expanse, 1 mm. Head and 
thorax black, with connecting membrane greenish ; abdomen apple-green or oil- 
green, usually latter, with marginal rows of black spots on dorsum. In older 
specimens that have nearly finished bearing young, the abdomen may become 

* Psyche, vol, v, pp. 123-125. 
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almost black. Lejrs black, except bases of femora, whicb are brown: tejralfe 
oil -green ; wing insertions yellowish ; veins and stigma yellowish brown, lighter 
near body ; stigma darker than the veins, sometimes dusky. Antenne on 
slight frontal tubercles, black ; joint iii equal to iv plus v ; iv a little longer than 
V; basal part of vi short, a little more than half as long as v; distal part of vi 
distinctly longer than iii, with three minute spines at tip, the inner longest and 
recurved. Cornicles dinky, of medium length, very slightly swollen from base 
outward, flanged at tip. Style well developed, sides parallel till toward tip, 
where they contract to meet in a right angle. 

Described from many living specimens on Pyru8 mains, Nov. 4, 
1892, Hanover, N. H. " 

Melanoxanthus SHli«ti (Uarr.). 

This species is very abundant in Hanover, often almost covering 
large trees. Its habits and appearance here are precisely 1 ke the 
species as I found it in Ohio, and described in previous contributions 
of this series. Large numbers of the wingless forms were affected 
by a small Hymenopterous parasite. 

MelaaoxHiitliuB salicis (L.). 

This species occurred commonly about Hanover during the Au- 
tumn of 1892. The form, color and habits were precisely like those 
observed in Ohio, except that wingless males — a form not before 
found, were rather common. 

Winglesi Male.— Body 2.4 mm. long; 1 mm. wide; antennae 1.5 mm. long. 
Body flattened, elongate, and with legs and antennae very hairy. Dorsum 
bluish black, with more or less glaucous bloom, and a faint indication of a 
whitish, central, longitudinal marking, and a row of indistinct white dots along 
dorsal margin at each side of abdomen. In some specimens dorsum of head and 
thorax, slightly tinged with brown. Basal half of antennse brown, the rest 
black ; eyes black ; cornicles orange-yellow, paler at base and tip; ventrum drab- 
brown, darker toward cauda. Legs russet-brown, with coxie unieolorous with 
ventrum, with tips of femora (especially in last pair) and tibia together with all 
of tarsi, blackish ; rostrum drab-brown at base, dusky toward tip. Third joint 
of antenns longest, but much shorter than joint iv plus v, the latter being 
subequal ; vi and vii also subequal, the two together being about as long as v. 
Third joint with many pores; a well-developed tubercle on each side of the 
prothorax. 

Described from many living specimens, one of which was seen in 
copula with an oviparous female, taken on Salix at Hanover, N. H., 
October, 1892. 

Melaaoxanthus flocculosus Weed. 

A few colonies of this species were found upon willow in Hanover. 
The wingless male was common in October. It may be described 
as follows: 

Wingless Male.— Body 2.8 mm. long ; 1 mm. wide ; antennae 2 mm. long. Body 
long, slender, flattened ; its sides parallel from mesothorax to base of cornicles; 
flocculeut, especially on ventrum and dorsal margins of abdomen; a distinct 
margin on each side reaching from mesothorax to end of abdomen. General 
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color dnll yellowish brown, with a longitndioal row of large, quadrangular, 
black spots on each side of dorso-roeson, and a row of less distinct black spots 
along each margin ; on bead and prothorax these spots so run together that 
they are nsually not distinguishable from each other; eyes black; cornicles 
orange, or orange-yellow, nsually paler at the base, slightly expanding from base 
to near tip, and then contracting to an obtuse point; not flanged at tip. An- 
teunse long, slender, black ; joint three longest, but shorter than four plus five, 
the latter being subequal; the proximal and distal parts of six snbequal, the 
whole joint being as long as Ave. Cauda short, obtusely rounded at tip. Legs 
long, black, with base of femora yellowish brown. A very small pointed tuber- 
cle on each side margin of prothorax ; sometimes obsolete. Antennse and legs 
sparsely furnished with short hairs. 

Described from several living and dead specimens taken on Salix 

Oct. 28, 1892. Some of the s|>ecimens were in copula with oviparous 

females. 

Lachnas 8trobi Fitch. 

A number of young white pines infested by this species were 
found at Hanover during the Autumn of 1892. The forms present 
were the winged males, the wingless oviparous females and the eggs. 
The habits and conditions were precisely the same as observed in 
Ohio, and reported in the fifth of this series of contributions. 

Pemphigus Imbrieator (Fitch). 

This species, originally described by Dr. Fitch as Schizoneura im- 
hricatoTy was rather common on beech trees in the vicinity of Co- 
lumbus during the Autumn of 1890. Infested twigs look, at little 
distance, as if covered on the underside with wool or cotton, on ac- 
count of the long cottony secretion with which the insects are fur- 
nished. The wingless forms and nymphs are especially provided 
with this substance. When a colony is disturbed each aphid emits 
a small drop of "honey-dew" and the uymphs begin waving their 
abdomens back and forth. Late in October and early in November 
the only forms present, so far as my observations went, were winged 
viviparous females, and nymphs of the same. I was unable to de- 
termine the method of hibernation. 

Winged Viviparous Female.— Body 4 mm. long by 1.5 mm. wide across abdomen. 
Head to tip of folded wings 7 mm. Wing expanse 13 mm. antcnnee 1.1 mm. 
Head and thorax black, with more or less brown between articulations, especially 
on ventral surface. Abdomen yellowish, or greenish brown, with an olive-green 
vase-shaped marking on middle of dorsum, and a longitudinal marking of same 
color near each margin, the latter often uniting posteriorly by a faint curved 
transverse line as shown in the figure. Legs piceous, except bases of femora, 
which are sometimes brown. Antennae piceous; joint iii equal to iv plus v, 
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which are subeqaal; yi, longer than v, with the thamb-like tip very short. 
Rostrum reaching second coze. Wings hyaline; radias and stigma piceoas. 
other veins brown. 






/ 







N. 



Pig. 2.— Pemphigus Imbrioator t a, winged viviparous female ; ^, head and an- 
tenna of same ; r, nymph of flame. All magnined. 

Described from many living specimens on limbs of Fagua ferru- 
ginea, Autumn, 1890. 
PhyllitphiB sp. (on beech ). 

During the Autumn of 1890 I found a species of Phyllaphu on 
beech in central Ohio, the oviparous form of which agrees with 
Buckton's short description and figure of P. fagi. I presume that 
it is that species, but do not think the present evidence justifies a 
definite reference to that effect. The colonies were found on the un- 
derside of the leaves, with more or less flocculent matter about them. 
The sexed forms developed during October, and the oviparous fe- 
males wandered over the bark of the twigs, limbs, and trunk in 
search of crevices in which to deposit their eggs. When a suitable 
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place is found the egg is laid, and then driven into position by the 
following method : The insect so places itself that its hind legs easily 
touch the egg, then standing on its four front ones it brings the two 
hind ones down upon the egg in rapid succession, striking with con- 
siderable force. This serves the double purpose of pushing the egg 
in place, and of drawing out a viscid secretion, with which it is cov- 
ered, into a thread-like, silvery film, that so resembles the surround- 
ing bark that it is difficult to detect it. I watched an oviparous louse 
go through this process for about a minute and a half. 




Piir. 3.— Phyllaphlfl of beech: a, oviparous female, masrnifled ; 3, head and an. 
tenna of same, mreatly nrng^nifled ; r, egg on bark, magnified. 

Oviparous Female. — Body 2.4 mm. long by 1 mm. wide across abdomen. An- 
tennse 1.2 mm ]onf?. Body eloDgate, somewhat pyriform and floccnlent. Gen- 
eral color pale green ; a large qaadrangular spot on the dorsum of bead and 
prothorax, three spots on mesothorax, and six spots on the dorsum of each of 
the seven anterior abdominal segments, and three spots on eighth abdominal 
segment, olive-green. Legs with a slight dusky tinge. AntennsB more mark- 
edly dusky, except proximal portion. Eyes reddish ; autenme 6-jointed ; joint 
iii longest; iv, v and vi subequal. Rostrum very short, scarcely reaching second 
coxffi. Body sparsely provided with spatulate or capitate hairs. Cauda short, 
globular. 

Egg. — Small, only 0.6 mm. long. Greenish when first laid, but becoming dark 
gray, very much the color of the beech bark ; covered with a filmy substance 
that helps to conceal it. 

Deposited in crevices of bark. 

Schisoaeara tessellata Fitch. 

This species, commonly known as the woolly alder aphis, has been 
extremely abundant in New England during recent years. Its 
Winter history seems never to have been precisely determined. My 
observations upon it began in October, 1891, at Hanover. At that 
time great numbers of young were being born from the colonies of 
oviparous females present on the twigs. During the latter part of 
the month and throughout the early part of November these young 
did not remain on the twigs, but wandered down the trunk to the 
soil surface. Here they congregated in enormous colonies in the 
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crevices between the base of the trunk and larger roots and the soil, 
or beneath the fallen leaves or other rubbish at the soil surface. 
Here they remained until Spring, when they took advantage of the 
first warm days to crawl up the trunk to the twigs. So early as 
April 9th I found that large numbers had already established colo- 
nies on the twigs, the pulveruJence developing so that many of them 
had a distinct coating of white. The afternoon of the 9th was cold, 
and a very few of the young lice were seen ascending the alder 
stems. There were a great many yet remaining in the rubbish. I 
made another observation a week later (April 16th), the afternoon 
being warm and sunny. Many of the young aphids were then as- 
cending the alder stems ; nearly all were headed away from the roots, 
but occasionally one was going sideways, and rarely one was turned 
toward the roots. Many were yet below, especially where the base 
of the stems were thickly covered with fallen leaves. The colonies 
were numerous on the young twigs, but there were none on the old ones. 

Enormous numbers of these young lice must be washed away by 
the falling rains and melting snow. I found many of them among 
the stones along a brook, often on the undersides of the stones in the 
nests of ants {Lasius) with Ddctylxypius and the eggs of aphides, but 
the ants paid no attention to the young Schizmieuras. 

The dead Autumn colonies are almost as conspicuous in Spring as 
they were the previous Autumn. 

The young as it comes out of Winter quarters in early Spring 
may be described as follows : 

Young in Spring. — Body 1.2 mm. long; 0.7 mm. wide. General color olive- 
green, with tips of antennie, tip of rostrum and claws, blackish. Body, inclnd- 
ing legs and antennce, thickly furnished with rather long, stiff hairs, having 
recurved tips. Six longitudinal rows of pulverulent spots on abdomen, running 
together on last two segments. Similar spots on head and thorax, but in less 
distinct rows. The size and amount of pulverulence varies considerably, those 
on the borders of having less, thus indicating more recent arrival from below. 

The adult viviparous female which in Autumn gives birth to the 
hibernating form is described as follows : 

Apterous Viviparous Females. — Body 5 mm. long, 3 mm. wide. Body pear- 
shaped; abdomen large and swollen ; color lead-gray throughout; antennte light 
grayish brown, sometimes with a greenish tinge, and terminal joint dusky. 
Legs brown, with tips of joints black. Antennse very short: joints iii, iv and v 
swollen on posterior side; third joint nearly twice as long as second; fourth 
very short, less than half as long as third; fifth short, a very little longer than 
third. Segmentation of abdomen very distinct. Rostrum short, robust. Dorsum 
furnished with a long pulverulent coating. 

I put a number of specimens of this form in empty vials October 
17th, and during the next five days one of them gave birth to forty 
young. The appearance of a branch infested by these insects and 
the fungus which accompanies them is shown on Plate VII. 
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THE ENTOMOLOGY OF THE MID-AIiPINE ZONE OF 
CUSTER COUNTY, COLORADO. 

BY T. D. A. COCKERELL. 

The present paper is based upon collections made during a resi- 
dence of about three years (1887-1890) in the district to which it 
relates. Although the number of insects already recorded from 
Colorado is very great, the information available, from which a stu- 
dent of geographical distribution can arrive at satisfactory conclu- 
sions, is comparatively scanty. The reason of this unfortunate state 
of affairs is, that the great majority of recorded species are cited 
merely as from Colorado, without the locality or altitude being given ; 
and as within the limits of the State there are two or three distinct 
faunae, the result on compiling the statistics is something like a jum- 
ble of the faunae of Alaska, Minnesota and Texas. Owing to this 
meeting of different faunae in Colorado, the State as a whole is ex- 
traordinarily rich in species. 

The insect fauna of the mid-alpine zone of Custer Ct)unty presents 
some elements which are suflSciently diverse; but taken as a whole, 
it is a natural fauna, belonging to a well-defined region, and hence 
available for comparison with other like faunae. It is, indeed, truly 
characteristic of the mid-alpine, that besides its ordinary elements, 
it contains species coming up from the sub-alpine, and down from 
the high alpine ; but although it thus happens that Junonia ccenia 
and Pamasmus smintheiis have been taken in the same zone, it does 
not follow that either are truly characteristic of it, or that they be- 
long to the same fauna. All faunal lists contain such exceptions or 
deviations from the average ; but when, as in the case of Colorado 
as a whole, there is no uniformity about the range of the various 
species, and the majority do not occur throughout the territory, it is 
impossible to treat the region as containing a single fauna. 

The insects herein enumerated are only a portion of those taken, 
but they are enough to draw conclusions from. Almost the whole 
of my collections have been distributed, and very many of the more 
obscure species are at the British Museum unidentified. The Cole- 
optera are mainly in Dr. J. Hamilton's collection, and I have been 

TBAN8. AM. ENT. 80C. XX. (39) NOVEMBKB. 1893. 



Digitized by 



Google 



306 T. D. A. COCKKRELL. 

indebted to him for the identification of most of the species. Some 
few were sent to Dr. Horn, and others are in the U. S. National 
Museum. The Rhopalocera were mostly identified by Mr. W. H. 
Edwards ; a good many species were sent to Mr. Elwes, but he did 
not send me their names. Mr. Nash, of Pueblo, very kindly gave 
me information about his captures at Rosita and elsewhere, from 
which I have quoted largely. The Heterocera I found it difficult 
to get named, and so the list is small. Mr. Hulst was very kind in 
identifying species, and the late Mr. Hy. Edwards sent roe the names 
of a few. A good many were sent to Mr. Strecker, but I only got 
the names of two or three. Mr. Beutenmiiller has some of the small 
species, and so has Prof. Fernald. Some were also sent to Lord 
Walsingham. The Hymenoptera, with some few exceptions, were 
sent to Mr. Ashmead, who was most kind in identifying them. Mr. 
Ash mead also has most of the Hemiptera. Prof. L. Bruner has the 
Orthoptera, which he kindly identified. I could not find any one 
to name the Neuroptera, although I sent some species to Mr. McLach- 
lan. The Diptera are mostly unnamed, except a few which I worked 
out myself The Arachnida went partly to the Rev. O. P. Cam- 
bridge, and partly to Dr. Thorell, but I did not learn the names of 
the species, although Mr. Cambridge kindly identified the genera. 
Finally, thanks are due to Prof. Riley and his colleagues at the U. 
S. Department of Agriculture for constant assistance and advice, 
which has been invaluable to me. 

THE MID-ALPINB ZONE OP CUSTEBB COUNTY. 
The mid-alpine zone, as I have defined it,* extends from about 
6500 feet to 10,000 feet. It is essentially the zone of oak-scrub 
{Quereus undulaia) and quaking asp {Populus tremuloides). Its 
most characteristic conifer is Finns ponderoaa var. scopulorum^ but 
with the high-alpine zone it shares Pieea engelmanni, with the sub- 
alpine, Pinus edulis and Juniperus virginianus. The mid-alpine of 
Custer County is practically the same district as Wet Mountain Val- 
ley. This valley has an altitude of about 8000 feet ; it is bordered 
on the east by the Wet Mountains, and on the west by the Sangre 
de Cristo Range. The central portion of the valley is open prairie 
land, but the mountain slopes are wooded. Rosita, on the slope of 
the Wet Mountains, is 8736 feet above sea-level. The two towns 
situated on the open plain are Silver Cliff*, 7990 feet, and West Cliff, 
* See •' Entomological News," 1892, p. 203. 
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7864 feet (sometimes given as 7718 feet). Not far off is Ula, 7819 
feet, now hardly a village. 

The valley is watered mainly by Grape Creek, which rises to the 
south, near Music Pass, and passing West Cliff, Ula and Dora, goes 
down a narrow caSon to join the Arkansas close to Cafion City. 
Short Creek, coming from the vicinity of Gibb's Peak, and Swift 
Creek, descending from the Lakes of the Clouds, both belong to. the 
Grape Creek basin ; but immediately to the north of these is Willow 
Creek, which belongs to the Texas Ci-eek basin. Texas Creek, of 
which Brush Creek is a tributary, does not run into Grape Creek, 
but flowing northward joins the Arkansas higher up. The Cusack 
Ranch, 8192 feet, is situated just on the divide between the Grape 
Creek and Texas Creek basins, and also at the junction of the forest 
and the open country, so that it is an exceptionally good locality for 
collecting. The latitude of Wet Mountain Valley is about 38° N. 

CUMATB. 

The climate is dry ; not too hot in the Summer, cold in the Winter. 
The earliest flowers — Ajiemone patens var. nuttalliana — appear at 
the end of March or beginning of April. Humming-birds arrive 
at the end of May, and the night-hawks at the beginning of June 
(for further details, see the 9th and 12th Reports of the Colorado 
Biological Association). 

PLANTS OHABAOTERISTIO OF THB BEQION. 

The following plants may be noted as characteristic of the mid- 
alpine zone of Custer County, Colorado: Clematis douglasii, Hook.; 
Anemone cylindrical Gray ; A. patens var. nvttallianay Gray ; Ranun- 
chillis cymhalaria, Pursh ; CaUha leptosepala, DC. : Delphinium scopu- 
lomrn, Gray ; Aconitum colvmbianum, Nutt. ; Berberis repens, Lindl. ; 
Argemane platyceras, L. and O. ; Viola nuttallii, Pursh ; F. cana- 
densis, L. ; Silene scauleri. Hook ; Sidalcea malvasfloraj Gray ; S, 
Candida, Gray ; Malvastrum coccineum. Gray ; Linum perenne, L. ; 
Thermopsis montana, Nutt.; Oxytropis lamberti, Pursh ; Rubus stri- 
gosiis, Mx. ; Potentilla fruticosay L. ; Rosa blanda var. arkansana 
(Porter) ; Ribes aureum, Pursh ; Epilobium angustifolium, L. ; (JEno- 
thera biennis, L. ; Cereus viridiflorus, Eng. ; Ligusticum montanum, 
B. and H. ; Qpnopierus montanus, T. and G. ; Heracleum lanntum, 
Mx. ; Townsendia sericea. Hook ; Aster Icevis, L. ; Antennaria dioica, 
Goertn. ; Achillea millefolium, L. ; Senecio aureus, L. ; Cnicus ochro- 
cenirns. Gray ; Campanula rotundifolia, L. ; C planiflora, Eng. ; 
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Ardosiaphylos uva-ursi (L.) ; Gentiana humUis, Stev. ; O. serrata, 
Gunner ; GUia aggregafn, Spreng. ; Penistemon aeuminatm, Dougl. ; 
Mimulus luteus L. ; Castilleia integra, Gray ; Euphorbia moniana, 
Eng. ; Qnercus unduloia, Torr. ; Popidus tremuloideSy Mx. ; Iris 
missouriensis, Nutt. ; Bouieloua oligostackya, Torr. ; PinxLS ponderasa 
var. scopulorum, Eng. ; Plcea eiigelmawii (Parry) ; P. pungeris, Eng. ; 
MarcharUia polymorpha, L. ; Boviata drcumscissa^ B. and C. ; Hypo- 
area richardsoniy B. and M . ; Uredo ribricola, C. and E. ; Claviceps 
purpurea, Tul., and Valsa nivea, Fr. 

CHARACTERISTIC BIRDS. 

Under this head the following raay be mentioned as examples : 
Merula nigraioria, L. ; Sialia arctica, Swains. ; Chelidon erythrogasira, 
Bodd. ; Pica rustica, var. hidsonica, Scop. ; Ageloeus phamiceus, L. ; 
Scolecophagus cyanoceplialus, Wagl. ; Sturnella negleda, Aud. ; Cy- 
anocitta stelleri var. macrolopha, Baird ; Tinnunculus aparveritis, L. ; 
and .^ialitis vociferus, L. 

CHARACTERISTIC MOLLUSCA. 
The only slug is Agriolimax cainpestris var. montanus, Ing. Of 
the land shells one may mention Hyalinia arhorea. Say; Paiult 
strigosa var. cooperi, W. G. Binn.; P. striatetla, Anth.; Vallonia 
pulchella var. cyc/ophorella, Ancey; Pupa coloradensis, CklL; and 
Succinea avara. Say. Of fresh water shells, lAmiuea iruncatula, 
Miill.; Physa heterostropha, Say; P. hypnorum, L.; and Pi^dium 
abditum, Hald. 

CHARACTERS OP THE INSECT FAUNA. 
The species found in our district are numbered consecutively in 
the list. To some are appended dates of capture and precise locali- 
ties; of others I have nothing particular to record, and so the name 
alone appears. 1 have also added to many of the species informa- 
tion as to the distribution elsewhere, North or South, up or down, 
etc., so that the reader can see at a glance the relations of the com- 
ponent parts of the fauna. It may be suggested that the same in- 
formation could have been conveyed by compiled statistics, but I 
believe that the method adopted, of giving details regarding each 
species separately, is nmch clearer aud more useful, although taking 
up more space. The difficulty with statistics is, that they have to be 
taken on trust, if the facts on which they are based do not appear 
in the same paper; this is just what 1 want to avoid in the present 



Digitized by 



Google 



ENTOMOLOGY OF COLORADO. 309 

contribution, I want rather to so present the facts that the reader 
may compare them and judge for himself, correcting the details or 
adding to them when necessary. 

Among the Coleoptera it will be noticed at once how many of the 
species are boreal, extending to Canada (sens, lat.) and often to the 
New England States. The Southern element is but slight, although 
distinct if looked for; and there is also a fair number of species 
endemic in the Rocky Mountains. The Tenebriouidae, characteristic 
of the Western prairies, are fairly numerous. The Coleopterous 
fauna, as a whole, is strikingly distinct from that of the Mississippi 
region and the Eastern States generally, except as regards the boreal 
element. Mr. Wickham has published a list of the beetles found in 
the vicinity of Iowa City, and on comparing it with the present list, 
1 was astonished to find how few were the species common to both. 
This result is brought about in large measure, no doubt, by the dif- 
ferent character of the forests — those of Iowa containing a great 
variety of deciduous trees, those of Colorado mainly conifers, with 
very few deciduous species. Thus, it happens that not one species 
of CerambycidfiB is common to the Custer County and Iowa City 
lists, although six species are common to our district and the much 
more distant State of New Jersey. 

The Rhopalocera are boreal with a strong Western element, and 
a rather surprising number of Southern forms — some of which, 
however, are evidently represented only by stragglers. Thus, Cal- 
lidryas euhule at Rosita seems quite out of place, but the occurrence 
is less remarkable when we remember the strong migratory tenden- 
cies of the genus. C. philea has been taken in Arapahoe County, 
Colorado, by Mr. H. G. Smith, Jr., as I learned from Mr. Nash. 
Terias nicippe, however, is not accidental, and Nathalie iole is very 
well established and common. The Heterocera show similar tenden- 
cies. The really neotropical Erebus odora is an occasional visitor. 

The Hymenoptera, especially among the parasitic groups, show 
many apparently endemic forms — but it is probable that further 
knowledge will prove that most of them are more widely distributed. 
Thus, Monodontomerus monilvagys, known only hitherto from Wet 
Mountain Valley, has recently turned up in California. With the 
aid of Mr. Cresson's invaluable list, I made out the affinities of the 
88 aculeata of Wet Mountain Valley to be as follows: 

Boreal 31 

North America Kenerally 4 

Rocky MouDtains only 39 

Texas rejjion and South 11 

Eastern States 2 

California 1 

88 
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Of the Heteroptera, 28 are boreal or widely distributed, 13 West- 
ern, and two Southern. Conorhinua (species not identified) is a 
Southern type. For the rest, see the information given in the list 
The fauna, as a whole, is decidedly boreal. 

COMPARISON WITH THE HiaH-AIiPINB ZONE. 

The high-alpine zone in Custer County extends from 10,000 feet 
on the Sangre de Cristo range to the summits of the mountains 
(Gibb's Peak, wrongly called Gibson Peak, 13,729 feet; Horn's 
Peak, 13,447 feet; Humboldt Peak, 14,041 feet, etc.). A list of the 
high-alpine species, so far as observed, is given in ** Can. Ent" 1890. 
Although the number of records is not great, they show that the 
high-alpine and mid-alpine zones are sufficiently distinct. 

Of high-alpine Hymenoptera, 49 species were identified, and the 
result of comparing these with the mid-alpine is as follows : Out of 
14 high-alpine families, two (Sapygidse and Oryssidw) were not found 
in the mid-alpine zone. One subfamily, Perilampinse, is not mid- 
alpine. Of 42 genera, 16 (rather less than one-third) are not mid- 
alpine. These are Oryssua, Macrophya, Diaeretus, Sapyga, PerUanipuSy 
Aftpilota^ Aphidius, Sphecodes, DolichopselephuSf PteromcUuSy Atrac- 
todes, LeptaciSf Psilophrys, Calliopsis, Tenthredo and Mierobracon, 
Out of 49 species, 25 are not mid-alpine — about one-half. 

Of the high-alpine Coleoptera, 25 species are recorded, and a 26th 
may be added, namely, Coceifiella trifaseiata L., from near the Mi- 
cawber Mine in October. It extends to Canada, Lapland, etc. Of 
these 26, seven genera are not mid-alpine, namely, Orsodachna, Di- 
chelonycha, ChrysobothrUj Zeugophora, Athoua^ Dasytes and Olyptina. 
Eleven of the species are wanting in the mid-alpine collections. 

Of the Lepidoptera (** Can. Ent/' 1890, pp. 57, 76) nine species 
are not mid-alpine. To these may be added an insect doubtfully 
referred to Choreutus silphiella Grt., from the Micawber Mine : this 
represents a family not mid-alpine. Lord Walsingham has the 
specimen. 

These statistics would undoubtedly be altered by further research, 
but I do not think they can be without significance. That the high- 
alpine and mid-alpine fauna are largely of different derivation seems 
to be proved by the large proportion of generic difference. Thus, 
25 distinct species of Hymenoptera include no less than 16 genera ; 
and eleven Coleoptera include eight genera. The high-alpine, there- 
fore, is not, as regards its peculiar features, derived from the mid- 
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alpine or lower ; contrasting in this respect with the high-alpine of 
Ecuador, which is so derived. 

THB maH-ALPINB COMPABBD WITH NOBTHBBN BEaiONS. 

The affinities of the high-alpine not being with the mid-alpine, 
they could only be with the far North. Alberta being a suitable 
region for comparison, I wrote to Mr. Thomas E. Bean, asking him 
to tell me how many of my high-alpine species occurred with him. 
He most kindly replied, giving me the following interesting infor- 
mation : 

Of the Coleoptera, he finds at Laggan Dolopius laieraliSy Podab- 
Tus lateralis, Orsodaehna atra, Cicindela langilabrvSy Adoxua vitu, 
Chrysobothris trinervia, Cocdnella transversoffuttata, Triehodes omatus, 
AcmoRops pratensU and Mordella scutellaris. He adds : ** That is a 
good sprinkling, considering that I derive the facts from a small lot 
I sent Mr. Fletcher several years ago, presumably the commoner 
species.*' 

Of the Rhopalocera, he has taken the following : 

LjfCKna tmpioliu, Laggan, 5000 ft 

Pjframeis eardui^ Laggan, 5000 ft. 

Anthoeharu auionides, Laggan, 5000 ft. Bare. 

Vaneua milberiii, Laggan, 5000 ft. Also 7000 to 8000 ft. 

Pieris oleracea, Laggan. 5000 ft. to 6500 ft. 

Papilio nUuluSt on the Columbia near Qolden, B. C, altitude about 2550 ft. 

Chionobaa ehryxua, Laggan, 5000 to 7000 ft 

Oolias eurytheme, Laggan, 5000 ft. "Occurrence intermittent, as our altitude is 

almost above its limit.'' 
Vane»»a antiopa, Laggan. ** Chiefly 5000 ft., but sometimes find larvie up to 

about 5500 ft." 
ParHa$9iui 8mintheus, Laggan, 5000 ft., and again 7000 to 8000 ft. 
PierU pratodiee, once only at Laggan, 5000 ft. 
PierU oceidefUalU, Laggan. 5000 to 8000 ft. 
fkUjfruB charon, Laggan, 5000 ft. 

It is to be observed that Mr. Bean does not take our characteristic 
high-alpine species of Colias — C. seudderii and C meadii. 
The timber line at Laggan is at 7000 ft. 

Mm-ALPINB COMPABBD WITH SUB-ALPINE. 
For information about the sub-alpine zone of Custer County, and 
the adjacent parts of Pueblo County, see " Entomologist,' * December, 
1888, pp. 298-305; and 1889, pp. 113 and 190; 1890, p. 19. In 
making comparisons with the mid-alpine of Custer County, only this 
district will be considered, as the sub-alpine of localities not imme- 
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diately adjacent might show other differences than those due to 
altitude. 

Thirty-six Coleoptera were found and identified in the sub-alpine 
zone, and of these twenty-two, or nearly two-thirds, were not found 
in the raid-alpine. These include the following eleven genera not 
found in the mid-alpine: Pityophagus, Batyle, DityluSy BadiMer, 
Serica, Diahrotica, TomiciiSy Polyphylla, Euryomiay LUiruB and Des- 
maris. Of the thirty-six species, one only, Hippodamia convergens, 
was observed to range up to the high-alpine. 

Of fourteen Orthoptera from the sub-alpine of Custer Ck»unty, not 
a single species was found also in the mid-alpine. Of twelve sub- 
alpine genera the following eight are not mid-alpine : Mermiria, 
Hadroiettix^ (Edipoda, Scyllina, Acridium^ Dissoteira, Medohregma 
and Philibodroma. 

Thus, in both Coleoptera and Orthoptera, the difference between 
the two zones is seen to be very marked, not only as to species, but 
also as to genera, showing that we have to deal with distinct faunse. 

With the Rhopalocera, so far as my observations went, the differ- 
ences were by no means so marked. Many species of butterflies 
undoubtedly fly over a considerable range of altitude, and I was 
convinced in Wet Mountain Valley that a number of individuals 
of Danais plexippus, Colias eurythemey etc., were to be caught at 
altitudes a good deal above where they had been bred. But however 
this may be, several species certainly range right up from the sub- 
alj)ine to the high-alpine, — such are Phyciodes camillus, Nathalis iole, 
Limenitis weidemeyerii and Colias eurytheme. 

Of course there are also many sub-alpine species which do not 
range upwards in this manner. Mr. Nash kindly gave me much 
information about his captures, extending over several years, and 
the following, among others, were all taken by him in Pueblo County: 
Colias cwsonia Stoll., Phyeiodes picta Edw., Orapta interrogationis 
Fab., Satyrus alope Feb., Limenitis didppvs Godt., Paphia troglodyta 
Fab., Thecla melinus Hub., T. siva Edw., Lyccdtm alee Edw., Niso- 
niades alpheus Edw., Eudamus tiiyrus Fab., and Pamphila cenies B. 
and L. The last-mentioned species was taken at Rye. 

ZOOLOaiCAL REGIONS. 

Dr. C. H. Merriam has lately (Proc. Biol. Soc. Washington, April, 
1892) published a new Bio-geographic map of North America, in 
which he adopts an arrangement of faunal regions different from 
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that of Packard (8d Rep. U. 8. Ent. CJomm.) and most other zoolo- 
gists. Id this new arrangement the old central region is abolished, 
and a new region, the Sonoran, is made to stretch from the Atlantic 
to the Pacific. 

I have been interested in examining the facts presented in the 
present paper, and others known to me, to see how far they supported 
these changes. So far as I am able to judge, the suppression of the 
central region is entirely justified, but I cannot agree as to the pro- 
posed Sonoran region. An analysis of the insects of the Colorado 
Rocky Mountains shows that the high-alpine and mid-alpine ele- 
ments, although sufficiently distinct, are both essentially boreal. If 
we follow Dr. Merriam*s arrangement, it appears that the high- 
alpine is truly boreal, while the mid-alpine belongs to the transition 
region, containing a considerable number of strictly American types. 
The sub-alpine, on the other hand, is southern or Sonoran. 

Dr. Horn has kindly given me his opinion, as follows: 

"My ideas of the distribution of Coleoptera in the mountainous region of 
Colorado, which is a good centre of the Rocky Mountain chain are as follows: 

"The high region seems to have been populated from the Canadian through 
the H. B. T. region. A collection made above 8000 feet in Colorado is almost 
identical with one made in the Lake Superior region. The same fauna runs 
down to N. If. and Arizona, and again appears, mixed, of course, in the Mexican 
Mountains. 

''The sub-alpine region is one that continues from Washington to New Mexico, 
as shown by such striking forms as Ergates, Melanophila mirandat JphthimM 
serrattis, Galeruca externa, Calosoma lunatum in varieties. 

"The lower region, foothills, etc., is a mixture of New Mexico forms with 
those of the eastern United States, with some peculiar forms allied more to the 
southern regions. 

"California is a peculiar region, and, in many respects, allied to Europe (in 
general). I think California supplies us with more species of genera peculiar to 
Europe than does the Eastern region." (In litt., July 14, 1892.) 

According to the facts now recorded it seems that there is, firstly, 
a circumpolar and strictly boreal element; secondly, a boreal but 
modified or Canadian element ; and thirdly, a southern element be- 
longing to the arid portion of Dr. Merriam's Sonoran region. I do 
not think any distinct faunae except these can be recognized, and the 
central region accordingly falls. But there is, sprinkled among the 
ordinary types, a distinct element of endemic species, to which I shall 
refer later. There also seem to be a few surviving fragments of an 
ancient fauna, of which Anthracopteryx is a good example. 

There seems to be a small Californian element, but the species 
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falling under this head are perhaps rather Southern than properly 
Californian. The Mollusca are very instructive here. There are 
certain distinct generic types of slugs, Prophymon and Hemphillia, 
which belong to the Californian or Pacific province, and these go 
inland as far as Idaho. The Nearctula group of Piipa, which is 
boreal and Californian, extends southwards into the Colorado Moun- 
tains, with three species. The Vertigo group, on the other hand, is 
characteristic of the Eastern States, but I never found it living in 
Colorado. I did, however, find two species of this gn>up, P. ovaia 
Say* and P. gouldii Binn., in a post-tertiary deposit at West Cliff — 
a fact which I thought might have some significance. From these 
facts I infer that the fauna of the northern part of the Pacific re- 
gion is pushing its way inland and southward, and will in the future 
mingle to some extent with that coming from the southern portion 
through Arizona. 

The resemblance between the Colorado fauna, and that of the 
Mississippi basin and further East, always, excepting the boreal ele- 
ment that comes from the North, is very slight indeed. The great 
plains to the east of the Rocky Mountains have been as much a 
barrier as the sea would have been. Many insect pests of the East 
are only now reaching Colorado, having been taken there no doubt 
on plants. Sometime ago, in one of the Fort Collins Bulletins, it 
was noticed that certain Eastern pests occurred in the grounds of the 
Agricultural College, but not generally throughout the State. The 
reason of this was, I suppose, simply that they had been taken there 
on imported plants. 

REASONS FOB NOT ADOPTING THE SONOBAN REGION. 
In Dr. Merriam's map the Upper and Lower Sonoran regions in- 
clude all of North America, except the boreal and transition areas 
to the North, and the tropical elements to the South. That is to 
say, the Pacific province is no longer recognized, and the Eastern 
and Central provinces, so far as they are not boreal, are merged 
together. It seems to me that the distribution of the MoUusca, more 
es|)ecially, precludes us from adopting this change. Take the slugs, 
for instance. Their distribution in the old regions (excluding spe- 
cies known to be imported) is as follows: 

* Yarrow, in the Wheeler Report, records P. ovaia from Twin Lakes and 
Saguache, but as he does not mention any of the Nearctula gronp, which he 
surely must have found, I suppose it likely that the identification is erroneous. 
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Pacific Province. Central Province. Eastern Province. 

Agriolimax. 2 spp. Agriolimas* 1 sp. Agriolimax, 1 sp. 

Amalia, 1 sp. Philomycua, 5 spp. 

Arioliiuax, 2 spp. 
Hesperarion, 3 spp. 
Prophysaon, 6 spp. 

Sabg. Phenacarion, 2 spp. 
Anadenulus, 1 sp. 
Hemphillia, 1 sp. 
Binneya, 1 sp. 

Of these, Agriolimax, Ariolimax, Binneya and Philamycus range 
into Central America. Four genera are peculiar to the Pacific 
province, two of them extending inland as far as Idaho. Not a 
single genus, except Agriolimax, which is cosmopolitan, extends 
across the continent. 

The shell-bearing forms tell exactly the same story. In Helix, 
the group Lysinoe, with nineteen species, is confined to the Pacific 
province. On the other hand, the large and characteristic groups 
Mesodon, Stenotremay Triodopsis and Polygyra belong to the Eastern 
province, with a very small representation in the West. Among 
freshwater forms, the extraordinarily rich fauna of the Eastern 
province finds no parallel in the West. To pursue this subject 
further would occupy too much space. 1 have used the Mollusca 
in illustration because they are little able to migrate, and present a 
more forcible instance than I could select in Entomology. But I 
should be sorry if these incomplete statements prevented any one 
from considering the matter impartially from other points of view. 

A METHOD FOB DBFININa FAUNAIi BBQIONS. 
It appears from a consideration of what has been written on faunal 
regions, that it would be desirable if some rules could be laid down, 
so as to leave the matter less to the discretion of the individual 
writer. It would require a good deal of research to determine what 
rules could be laid down, that would work, but as regards insects, at 
all events, I have thought it possible that the following rule might 
answer for secondary faunal divisions : 
Any two districts shall be regarded as in the same secondary faunal 
division if the number of species commx)n to both exceeds the 
nutiiber of genera in common. 
In order to test this rule, I have compared some orders of insects 
in the mid-alpine of Custer County with the lists in Prof John B. 
Smith's New Jersey catalogue. According to accepted views, the 
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two regions are not in the same secondary division, but from the 
proximity of New Jersey to the boreal (or at least transition) zone, 
there should be a fair amount of affinity. 
The results are as follows: 

Ck>lo. (mid-alpine, Custer Co.) and N. J. G«Deim in Common 8peol«0 in Common 

Rhopalocera 24 25 

Heterocera 59 31 

Heteroptera 36 27 

Homoptera 14 4 

Orthoptera « 12 9 

145 96 

The rule here gives just the results that might be expected. The 
greater number of butterfly species in common is in accordance with 
the wide distribution of Rhopalocera, as before mentioned. 

It would be interesting to compare the mid-alpine and sub-alpine 
zones of Colorado in the same manner, but this cannot be satisfac- 
torily done until the sub-alpine records are more complete. When 
comparing distinct faunse in close geographical proximity, it would 
be necessary to exclude from consideration all casual occurrences of 
species out of their proper zone. The breeding areas are really what 
should be compared. This is sufficiently obvious; for instance it 
would be absurd, in such a comparison, to reckon such genera as 
Jnnania and Erebus as inhabitants of the mid-alpine zone. 

BQUIGENBBIC ABBAS. 

For minor divisions, to be used in relation to particular groups, I 
have devised what may be termed equigeneric areas. 

Equigeneric areas are areas throughout which the genera of the 
group under consideration are identical. 

These areas are sometimes large, sometimes small. When two 
genera overlap, the region where they both occur, however small, 
makes a separate equigeneric area. This might be thought a disad- 
vantage ; but really, I believe it to be an advantage in the method, 
since it is important to recognize these intermediate or overlapping 
areas. 

Taking the slugs as convenient for illustration, the equigeneric 
areas in North America are as follows: 

(1.) Area of Agriolimax only = boreal province (so far as slogs have been found) 

and central region. 
(2.; Area of Agriolimax -}- Philomyctu = Extern province ( Veronicella is found 

in Florida, and if trnly iudigenous there, as seems likely, constitutes 

another area). 
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(3.) Area of HemphUlia -\- Frophytaon + Avudia^ etc = Washington, Oregon 
and part of Idaho. 

(4.) Area of Ariolimax -\- Prophysaon + Phenacarion, etc. =^ Pugent Sound dis- 
trict and into Oregon. 

(5.) Area of Ariolimax + ProphyaaoH 4~ Agriolimax •\- Hesperarion 4~ Amalia = 
Oregon and California, along the coast. 

(6.) Area of Anadenulut, etc = Cuyamaca Mountains, California. 

(7.) Area of Binneya = Sta. Barbara Island, California. 

These areas cannot in every case be precisely defined, owing to 
lack of information ; but their utility seems to lie chiefly in the fact 
that they give results quite independent of any previous opinion or 
bias on the part of the collator. 

OBiaiN OP THE BOCKY MOUNTAIN FAUNA. 

The numerous fossils of Colorado bear testimony to the fact that 
the region of the Rocky Mountains has in the past been peopled by 
a highly remarkable and numerous fauna. This fauna, however, 
does not appear to be ancestral to that of the present day. Nor has 
the present fauna any special connection with that of the high re- 
gions to the far South — the Andes. In order to arrive at just con- 
clusions, it will be needful to consider these points in some further 
detail. 

ALPINE INSECTS OP THE ANDES. 

The recently-published "Supplementary Appendix" to Mr. 
Whymper*s work on his travels amongst the Andes of Ecuador, 
containing an account of his captures, includes some very valuable 
information about the insects of high altitudes in that country. The 
late Mr. H. W. Bates has written the introduction, in which the 
following passages occur: 

**If there had been any distinct element of a North Temperate or South Tem- 
perate Coleopterous Fauna on the Ecuadorian Andes the collections he made, 
inexhaustive though they may be, would have shown some traces of it ; but there 
are none. A few genera belonging to temperate latitudes, though not found in 
the tropical lowlands, do indeed occur, but they are forms of almost world-wide 
distribution in similar climates, and there is no representative of the numerous 
characteristic and common genera of the North or South. Even the Northern 
genera, more or less abundantly found on the Mexican highlands, are absent." 

**One feature of the fauna is of great interest. It is the occurrence of apter- 
ous species of genera which at lower levels are always winged." 

'* It seems to me a fair deduction from the facts here set forth that no distinct 
traces of a migration during the lifetime of existing species, from North to South, 
or vice versa, along the Andes, have as yet been discovered, or are now likely to 
be discovered." 

TRANS. AM. BNT. 80C. XX. NOVEMBBB, 1893. 
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Going through the list of insects taken at high altitudes in Ecuador, 
the following points may be noted. There are four new species of 
Pterodichus from 12,000 feet and upwards, but they represent a new 
subgenus. There is not a single Amara or Harpalus. The two ants 
from 9000 feet or upwards, are Camponotus sylvatievs and a new 
Pheidole, Five Satyrinae from 10,000 feet or upwards, are none of 
them of N. American genera. Pyrameis huntera was taken at 9800 
feet. There are three species of Lycama from over 10,000 feet. 
Three species of Colias are found at 10,000 feet or upwards; one, C. 
altieola Godra. and Salv., being especially characteristic of very high 
altitudes. 

FOSSUi INSECTS OF COLORADO. 

From the elaborate researches of Mr. Scudder, we have a large 
mass of facts available concern ng the tertiary insects of Colorado. 
As in the case of the living Andean fauna, we can detect no marked 
resemblance to the species now inhabiting the Rocky Mountains; 
and the indications are, that the recent fauna has not been derived 
from that preserved in the beds at Florissant and elsewhere. So far 
as modern genera are represented, they are certainly not alpine, but 
indicate a climate more like that of the Southern States. 

Mr. Scudder's recent paper (Proc. Bost. Soc. N. Hist. 1892) on 
the Tertiary Rhynchophora brings out the facts of the case very 
clearly. The Gosiute fauna, from western Colorado, differs greatly 
from that of Florissant, no species being common to both ; and of 
ninety-seven genera, only eighteen are common to the two faunae. 
Yet these had hitherto been considered as belonging to about the 
same age. 

All the species are extinct, and no species is identical with any 
European tertiary form. Many of the genera are extinct; existing 
genera are not infrequently now subtropical or tropical. There are 
no extinct families, but in one instance an extinct subfamily with 
numerous representatives. 

Almost exactly the same results were obtained previously from a 
study of the tertiary Hemiptera, though at that time much less ma- 
terial from the Gosiute was available. 

THE GLACIAL EPOCH. 
In order to account for the facts above cited, it is necessary to con- 
sider the geological history of America. In Prestwick's " Greology" 
(1888) there is a good account of what is known about the glacial 
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period. In America, the whole continent was covered with ice at 
least as far south as 40°, except a rather problematical area between 
the eastern and central regions. The ice-sheet went further south 
in the west than in the east, extending about to San Diego, though 
the basin of the Colorado in Arizona seems to have been free. 

However, to the northwest there was apparently an unfrozen 
coast-line, at least as fertile as that of Greenland at the present day. 
We read that ** the warm currents of the Pacific, which now temper 
the severity of the coast climate of Alaska, seem to have exerted the 
same influence during the glacial period, for none of the glaciers 
which descend from the inland range reach the sea, nor do they 
appear to have done so in glacial tiroes. . . . The shores of British 
Columbia, on the contrary, are indented by long and deep fiords, 
through which, as in Norway and Greenland, the old glaciers, now 
stayed further in, traveled out to sea.** 

It can readily be imagined that such a state of affairs would lead 
to the destruction of a large part of the fauna, the remainder either 
surviving along the northwest coast-line, or going southward to the 
Gulf States and Mexico. The eastern fauna, with which we are 
not now particularly concerned, would largely survive, owing to there 
being a considerable area of unglaciated territory available. This, 
indeed, has been the case. The Californian fauna would survive in 
part to the north, and also in Lower California and the western coast 
region of Mexico. But the fauna of the central region would be 
almost annihilated, because the warm winds being cut off by the 
coast ranges, the country would become extremely cold, even far 
down into the higher lands of Mexico. The arid region where not 
actually glaciated would be a frozen desert, and the migration of the 
fauna southward would be far from easy. 

In the eastern province the species of the moist Northern States 
would find little difficulty in migrating southward into the equally 
moist Southern States. The isotherms would shift southward over 
moderately uniform country. In the central region, however, this 
would not be the case. There is no place available to the South, 
except the moister coast line, and the interior uplands, which latter 
were undoubtedly glaciated. The great plains between the Rocky 
Mountains and the Mississippi would have made an impassable bar- 
rier for most species, preventing migration in that direction. 

But, it may be urged, at same point to the southward the moun- 
tains or central uplands would cease to be glaciated, and why should 
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not migration take place into the neotropical region. That it did 
not take place, at all events beyond the isthmus, is evidenced by the 
facts above quoted from Mr. Whymper's " Appendix ;" and the 
reason of this no doubt is, that the isthmus itself was submerged, 
and all connection between North and South America cut off. Thb 
question of the submergence of the Isthmus of Panama has been 
fully discussed by various naturalists, and need not be enlarged upon 
here. 

It is impossible in the present paper to give more than this bare 
outline of the subject, but I believe the conclusion is justified, that 
the central region fauna was practically stamped out during the 
glacial epoch ; and that the present fauna is derived from the boreal 
faunse which survived to the east and to the west, and the southern 
fauna which survived in Mexico. This view seems to be supported 
by a consideration of the present distribution of species, as well as 
by geological evidence. 

REMNANTS OP THB ANCIENT FAUNA. 
Mr. Scudder's tertiary insects of course date a long way back, and 
wc have no knowledge of the entomology of Colorado immediately 
before the glacial epoch. But whatever it may have been like, it 
is reasonable to suppose that there would be some few survivors 
left, if we only knew which they were. I believe Anthracopteryx 
hiemalis is such a survivor ; it is a peculiar species of wide affinities, 
the only representative of its genus ; and moreover, it is not afraid 
of cold, appearing very early in the year. Among Lepidoptera, it 
may be that Neophobia menapia is a survivor, and also some of the 
high-alpine species. But this is mere speculation — it is enough to 
suggest the probability of such a thing. 

POST-aLACIAIi DEVELOPMENTS. 
Excepting the remnants of the ancient fauna, all the strictly en- 
demic element in the Rocky Mountains is of pod-glacial origin — 
that is, according to the views here set forth. This means a good 
deal, if it is actually the case, as I believe. Under certain circum- 
stances, species develop quickly, and we have, at least among insects 
and flowering plants, a great array of new species coming into ex- 
istence. Such species are closely allied to species from which they 
sprang, and to each other, so as to give rise to much dispute as to 
their validity — as an example, one may cite the genus Argynnis, 
which has been very productive of post-glacial species in America. 
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In such a case it matters little whether we term all these diverse 
forms true species, or subspecies or races, — but to lump them under 
a common name obscures the facts, and leads us to ignore one of the 
most interesting phenomena that are presented to a zoologist. 

I was very well pleased to find these opinions shared by so acute 
an observer as Mr. Thos. E. Bean, of Laggan, Alberta. He wrote 
me on Dec. 6, 1892 : ** In answer to your query, 1 can say most de- 
cidedly that in my opinion the butterflies of this [LagganJ district 
may be arranged in two categories as to their age as species : One set 
of apparently old old forms, the others having the appearance of being 
forms now taking character. I have now under consideration one of 
the latter kind, a Colias, which, if completer study confirms my 
present views, I shall probably announce as a distinct species. In 
that case I may give it the name post-gladalis, in accordance with 
the idea that it is one of these recently separated species which have 
not yet acquired complete equilibrium of characters." 

SPBCIBS-FORMINa ABBAS. 

It is well known that the genera commonly accepted are unequal 
in value, but most of those whose validity could not be questioned, 
are evidently of considerable antiquity. Of the forty-six genera of 
aculeate Hymenoptera in the mid-alpine of Custer County, thirty- 
three, or about two-thirds, are also found in the British Is. This is 
not very different from what might be expected ; but the further wide 
distribution of some of these genera is shown when I open the volume 
of the " Zoological Record** for 1889, which happens to be at hand, and 
find references to Megaehile from the Congo, Andrena from Sicily, 
Trypoxylon from Panama, Ammophila from Afghanistan, and so forth. 

But the curious thing is, that these wide-ranging genera are not 
equally productive of species over their whole areas. Dr. Simroth 
has pointed out how in the case of the slug-genus Agriolimax^ one 
or two species range almost unchanged over an immense territory ; 
while in the Mediterranean region and the country eastward of it, 
species are produced in abundance. Dr. A. R. Wallace refers 
(" Island Life,*' ed. 2, p. 368) to the existence of four or five peculiar 
species of the moss-genus Mnium in the Drontheim Mountains in 
central Norway ; these are ** found nowhere else, although the genus 
extends over Europe, India, and the southern hemisphere, but always 
represented by a very few wide-ranging species except in this one 
mountain group!'* Among flowering plants good instances can 
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easily be found. 1'he British botanist, accustomed to two or three 
species of Aster , two of Erigeron, two of Oxytropis, and three of 
AstragahiSy is astonished at the enormous species-fertility of these 
four genera in Rocky Mountains ; while on the other hand a resident 
of Colorado, who is used to four species of Rubvs and three of Hie- 
racium, may well be startled to find that in the Britbh Is. the Ruhi 
are reckoned at something over sixty, and the Hierada, given as 
forty in the la^t *' London Catalogue/' are still being added to at a 
quite remarkable rate by Mr. Hanbury ! 

Among insects, Argynnis and Colias, and several genera of Noctu», 
exhibit strong species-forming tendencies in the Western States of 
North America. Catocala, in the Eastern States, has a very strong 
species-forming area. And so on in many other instances which 
will occur to the reader. This phenomenon is a most remarkable 
one, since it afiects chiefly old and almost cosmopolitan genera, and 
does not occur in the same districts in all the genera. Two cosmo- 
politan genera, as we have seen, may have their species-forming areas 
on opposite sides of the world. It would seem, indeed, as if there 
were causes at the bottom of it, that we do not yet understand. 



LIST OK SPECIE^S. 



COLEOPTERA. 

CICINDELIDiB. 

1. Cloindela lonflrllabria Say. Also high-alpine and Canada. 

2. " sexffuttata var. pairutfto D^. Elast to New Jersey (Smith). 

3. " repanda var. oregona Lee. Goes north to Stikine Biver and 

Glenora» B. C. (Wickham). 
These are boreal forms. The absence of C. punetuUUa var. tnicans Fb., 
which one finds in the sub-alpine zone, is to be noted. Down at 
Canon City Mr. Wickham fonnd C. fulgida Say, C. vulgaru Say, C. 
$etUellari» Say, and also one of oar mid-alpine species, C. repanda Dej., 
the specimens approaching the var. oregona. At Salida he took C. 
formosa. Those facts, and others quoted below, are derived from a 
MS. list veiy kindly sent me by Mr. Wickham, of his captures at the 
following places: 

Canon City, Colo., 5343 ft.. May 11 to 14, 1891 (sub-alpine). 

Salida. Colo., 7049 ft, May 15 to 16 (low mid-alpine). 

Bed Cliff, Colo., 8671 ft., May 16 (typical mid -alpine). 
Canon City is only about twenty miles from Wet Mountain Valley. In 
several instances I have added to the records below the names of 
other species of the same genera found in the sub-alpine, etc. I place 
these in square brackets [ ] that there may be no confusion. 
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CABABID^. 

4. Trcbchypcbchya Inermis Motech. North to British Colombia. 

5. Carabus xnaeander Pisch. North to Canada. 

6. " teodatua Fahr. Also sab-alpine. North to Canada. 

7. ** serratus Saj. Also snb-alpiue. North to Canada. 

a Notlophilus aiblrious Motsch. Recorded by Packard fh>m Labrador. 
9. DyBohiriua trunoatua Lee. 

10. Bembidium nitldum Kirb. Also at Salida (Wickham). 

11. *' bimaoulatum Kirb. North to Canada. 

12. " luoldum Lee. North to Canada. Down to Salida and Canon 

City (Wickham). 

13. Bembidium arcuatum Lee. Extends to Canada (Kilman, "Can. Eut." 

1889, p. 109). 

14. Bembidium indiatinctimi Dcy. [At Canon City, Mr. Wickham found B, 

lugubre and B. tran9ver$ale^h\it the latter also at Red Cliff.] 

15. Taohya inourvua Say. East to Iowa (Wickham). Also at Salida (id.) 

[At Canon City, Mr. Wickham foand T. nebulo9ut.] 

16. PteroatiohUB longxdua Lee. Also at Red Cliff (Wickham). 

17. " luozottii DeJ. West Cliff, April 5. Goes north to Glengra, 

B. C. (Wickham) and Labrador (Packard). 

18. Amara latioollia Lee 

19. ** latior Kirb. North to Canada and East to New Jersey. 

20. " oonfuaa Lee. Also Rio Grande (Henshaw). 

21. •* polita Lee. East New Mexico (LeConte).* Salida (Wickham). 

22. ** erratioa Sturm.? A. erratiea occurs in Canada. 

23. ** interatitialia Dej. Also sub-alpine. North to Canada. 

24. ** obeaa Say. North to Canada. 

25. " remoteatriata Dej. (= terreotrU Lee.). North to Glenora, B. (5. 

(Wickham). Down to Canon City, where I found it. 

26. " muaculua Say. North to Canada. 

27. ** nupera Horn. 

28. " chalceaDcj.? 

29. Platynua afflnia Kirb. ? P. affinis occurs in Canada. 

.30. " aordena Kirb. N. to Canada. [At Salida Mr. Wickham found 
P. plaeidua and P. erraiuJ] 

31. Lebia vlvlda Bates. 

32. " viridia Say. For a doubtful Canadian record see **(3an. Ent." 1890. 

p. 153. E. to New Jersey (Smith). Down to Pueblo (4669 ft.). 

33. Lebia furoata Lee, near Ula. I also found specimens which were thought 

to be L. 8capulari$, but they were probably on\j furcata. 

34. Bleobrua nifirrinua Mann. West Cliff, May 25. E. to New Jersey (Smith). 

35. Cymindia planipemiis Lee, on the open prairie, March 30. 

36. Afironoderua pallipea Fab. N. to Manitoba. Mr. Wickham found it at 

Albuquerque, N. Mex. 

37. HarpaluB retractua Lee. E. New Mexico (LeConte). 

38. ** amputatUB Say. N. to Manitoba. Down to Denver (5196 ft.). 

39. ** nitiduluaChaud.? W. Cliff, if. niiiduZtw occurs in N.J. (Smith). 

* East New Mexico. Species quoted from this locality by LeConte, Smiths. 
Contr. Knowl., 1859, pp. 52-58. 
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40. Harpalus ellipslB Lee 

41. '* basUaris Kirb. N. to Canada. [At Canon City Mr. Wickham 

found H. oblUui^ H. luairant and H. batHarU.^ 

42. Stenolophus ooi\JunotU8 Say. N. to Canada. 

43. Tachyoellus niirrlnus D^. N. to Canada. 

44. '* badUpennls Hald. 

Carabut maeander^ Notiophilut aibirieut and Amara inter$HHalis are boreal 
and Asiatic, while Amara erraitea and Bleehnu nigrinna are boreal 
and prolmbly circurapolar. 

Some species of Ani$odactiflua woald probably be found on further search, 
though so far as I can gather, Colorado is poor in this genus. I found 
A. nigrita Dej. in Cottonwood Gulch. Saguache County; this is high 
up on the western slope of the Sangre de Cristo Range. 

At Bed Cliff, which is mid-alpine, though over one hundred miles from 
Wet Mountain Valley and on the Pacific slope, Mr. Wickham found 
fifteen Carabide, of which the following eleven are wanting in oar 
district: Calatkus ingratuSf Bembidium planatum^ B. transvertaU, B. 
paludoaum var. lacu$ire, B. maeklini^ B. fugax, B, quadrfthtm^ Amara 
impundieoUiB, PterottiehuB protractm, P. kudmmieui, P. mutu$. 

At Salida. which is lower mid-alpine on the Atlantic slope, Mr. Wickham 
found thirteen Cterabide, of which the following eight are wanting 
in our district : Oalo§oma obtoletum, NothopuM wabnnde$^ Harpalu$ oblUu$, 
H. penn»ylva%icu9 var. compar^ Amara gibba, Flatpnu$ placidut^ P. er- 
ranSf Piero$Hchu8 orinomum. These comparisons indicate more differ- 
ence between the localities than I had quite expected, but perhaps 
the distinctions would appear less if fuller information were obtained. 

HAT.TPLIDJB. 

45. HaUplus ruflcollis DeG. West Cliff. 

The species is boreal, European and Asiatic. 

DYTI80IDJB]. 

46. Laccophilus decipiens Lee West Cliff. 

47. Bidessus afflnis Say. E. to New Jersey (Smith). 

48. Deronectea catascopiuzn Say. 

49. Afirabus intereectus Cr. 

50. ** parallelus Lee. Northeast to Labrador (Packard). 

51. " moroaus Lee 
62. *• leoontei Cr. 

53. " obliteratUB Lee. Originally described from Fort Laramie. [At 

Canon City Mr. Wickham found A. lugent.] 

54. Rhantus binotatus Harr. N. to Canada. 

Deron&etes caUuoopiumj if considered specifically identical with D. yrtMo- 
striaius DeG., is not only boreal in America, but extends to northern 
Europe and Siberia. 

OYBINIDJB]. 

55. Oyrinua sp., West Cliff, April 16. 
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HYDBOPHIIilDJBI. 

56. Laooobius affUia Randall. E. to Iowa (Wickham) and New Jersey. 

57. PhUhydrua diffusus Lee. West Cliff. 

58. HydrobiuB auboupreus Say. West Cliff. 

These three species all extend Elast to New Jersey. Three species found 
by Mr. Wickham at Canon City are all of genera different from ours, 
viz., Limnockaris pieenif Ojfmbiodyia morata and Oehthebiui irUermptus, 
It is sign i Scant that two of these genera, and all of the species, are 
absent from the New Jersey list. 

SHiPHIDJB]. 
58. Necrophorua meu*ffinatu8 Fab. N. to Canada. 
00. '* firuttula Mots. (= hscate Bland). E. to New Jersey (Smith). 

61. Silpba lapponioa Herbst. Down to Denver (Wheeler Report). 

62. ** ramoaa Say. Also plains S. of Denver (Wheeler Report). £. New 

Mexico (LeConte). 
8. lapponiea is boreal in all three northern continents. 

PSELAPHID JS . 
I did not meet with any. In the sub-alpine, Mr. Wickham found a new Bryaxis 
(B. wiekkamii Brendel MS.) at Canon City. 

8TAPHYLINIDJB. 

63. Falafirria diaaeota Erichs. £. to New Jersey (Smith). 

64. Aleoohara bimaoulata Grav., Willow Cieek, Cuaack Ranch. £. to New 

Jersey (Smith). 

65. Heterothropa fumigatua Lee. West Cliff. E. to New Jersey (Smith). 

66. Quedlua proatana Horn. 

67. Oreophilua vllloaua Grav. This species goes North to Alaska (Wickham) 

and Newfoundland (Gosse), and was found by Gk>sse in Jamaica! 

68. Pbilonthua esreua Rossi. 

68 " fiirvuaNord. Also at Salida (Wickham) and Red Cliff (id.). 

70. " puberulua Horn. West Cliff. 

71. " ferreipennia Horn ? West Cliff. [At Canon City Mr. Wick- 

ham found P. fririlis, P. mieropkthalmua and P. semiruber.] 

72. Xanthollnua emmeaua Grav. E. to New Jersey (Smith). 

73. *' obacurua Er. E. to New Jersey (Smith). 

74. Stenua colon Say? £f. eoZon occurs in Iowa (Wickham). [At Canon City 

Mr. Wickham found 8. ineuUus and S. dives.] 

75. Psdderua llttorariua Grav., Ula, July 30, and common generally; West 

aiff, April 5. N. to Canada. [At Canon City Mr. Wickham found 
P. compotetis. 

76. Taohyporua chryaomelinua L. Also at Red Cliff (Wickham). [T. joeo- 

8U$ is sub-alpine.] 

77. Platyatethua amerioanua Erichs. West Cliff. Also high-alpine, and N. 

to Glenora. B. C. (Wickham). 

78. Ozytelua pennaylvanloua Erichs. West Cliff. N. to Canada. 

78. " nitidulua Grav. Extends to Canada (Kilman) and ia no doubt 

circnmpolar. 
80. Liomechuaa cava Lee. 
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81. Anthobiuzn sp. incert. Specimens with Dr. Horn and Dr. Hamilton. 

82. Homalotasp. West Cliff. 

PhUonthus smeui, Taehyporus chryaomdinus and Oxybele* nitidtUuM are boreal 
and extend to Europe and Asia. The wide range of some species of 
this family is remarkable. The minute TrogophJaua fulvipennii Fan v., 
which I have taken in Jamaica (it also occurs in Cuba, etc.), is, ac- 
cording to Dr. Hamilton, the same as T. eorticinus, which is found at 
9200 ft. in Colorado and extends to Europe and Siberia. 

OORYIiOPHIDJD. 

83. Sacium lufirubre Lee. 

PHATiACRTDJB. 

None found ; at Canon City (sub-alpine) Mr. Wiokham found Olihnu apiealiB. 

COCCINBLIjIDiB. 

84. Naomia epieoopalis Kirby. West Cliff. 
a5. Mefirilla vittiffera Mann. 

86. Hippodamia lecontei Mnls. £. New Mexico (LeConte). 

87. *' con vergrens Gu^r., West Cliff, April 5. Also sub-alpine and 

high-alpine; a wide ranging species. E. to New Jersey. 

88. Hippodamia spuria Lee. Hesterburg's Lane, Aug. 25. 

89. ** ainuata Muls. 

90. " 13- punctata L. 

91. " parenthesis Say, Ula, July 30. E. to New Jersey (Smith). 

Down to Pueblo. 

92. Coccinella trifasciata L. XJla, July 30 (var.). Also taken near the Mi- 

cawber Mine in October, in the high-a]pine zone. 
93. Coccinella 0-notata Herbst Mr. Wick ham took this in Alaska. Down 
to Pueblo (W. H. Hance, Wheeler Report). 

94. Coccinella transversofiruttata Fab. (= 5notata Kirb.), West Cliff, May 

23. Also high-alpine. Down to Canon City ( Wickhlim). 

95. Coccinella transversoffuttata var. iransversali* Muls. ? 

96. Coccinella sangruinea L. £. to New Jersey (Smith). This species also 

goes S. into the W. Indies; I took it at Barbadoes. 

97. Harmonia picta Band. Cusack Ranch (M. E. Cusack). North to Canada. 

Down to Colorado Springs (5992 ft.). 

98. Mysia hornii Cr. 

99. Anatis rathvoni Lee. var. 

100. Psyllobora 20-maculata var. tmdata Lee. This species goes N. to B. Col. 

101. Hsrperaspidius sp. incert., specimen with Dr. Riley. 

102. Exochomus margrinipennis Lee. E. to New Jersey (Smith). 

103. Hyperaspis flmbriolata Mels. E. to N. Jersey (Smith). Down to Pueblo. 

104. Scymnus lacustris Lee. 

Some species of this family have a very wide distribution. Hippodamia 
parenthesis may not be specifically distinct from an Asiatic species. H. 
13'punctatay Coccinella S-fasciata and C. transversoguUata appear to be 
circumpolar. 

BNDOMYCnmiB. 

105. Lycoperdina ferrufirinea Lee. E. to New Jersey (Smith). 

106. Aphorista morosa Lee. 
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BBOTYLIDJBI. 
107 Trltoma oallfornlca Lee, bet Smith's Park and Wolff's Gabin, Aug. 25. 

108. Brotylus bolsduvali Chev. Denver to Georgetown (Wheeler Report). 

Santa F6 (LeConte). In oar district it is not common; the highest 
altitude at which it was observed is on Short Creek, at the Cusack 
Ranch, where one specimen was taken by Mr. R. Cusack. 

OUCUJIDJB. 

109. LeomophlGBua blfiruttatus Say. E. to New Jersey (Smith). E. New 

Mexico (LeConte). 

ORYPTOPHAQIDJB. 

110. AntherophaflTUS convezulue Lee. 

DBBMBSTID JS . 

111. Dermestes marmoratus Say. E. to Iowa ( Wickham). Down to Denver. 

E. New Mexico (LeConte). 

112. Dermestes fasclatus Lee. common. Down to Denver (Wheeler Report). 

E. New Mexico (LeConte). 

113. Dermestes lardarius var. tignatua Lee. [At Canon City Mr. Wickham 

found D. murinus.] 

114. Perimefiratoma cylindrioum Kirby. 

115. Attaffenus piceus Oliv. (= megatoma Fab.). N. to latitude 54^ 53'. 

116. Anthrenus sorophularies L. E. to New Jersey. 

/). lardarius is also European and Asiatic A. piceu$ is a European insect, 
and so is AtUh. $eropkularim. 

HISTBBIDJB. 

117. Hister subopacus Lee. 

118. " sellatus Lee, near Ula. 
110. " harrlsii Kirb. 

120. ** depurator Say, Willow Creek, Cusack Ranch. N. to Canada. 

121. •• abbreviatus Fab, (= hifidut Say), West Qiff. N. to Canada. 

122. Hetaerlnus morsus Lee. West Cliff. 

123. Saprlnua lufirens Er., Willow Creek, Cusack Ranch. Down to Denver 

(Ulke, in Wheeler Report). 

124. Saprlnus oregronensls Lee. Willow Creek. Cusack Ranch. N. to Canada. 

125. ** flmbriatus Lee, Willow Creek, Cusack Ranch. [At Canon City 

Mr. Wickham found 8. ciliatu$,] 
Mr. Wickham records fifteen Histeride from Iowa City and vicinity, not 
one of which is common to our region, so far as known. 

NITXDUIjIDJB. 

126. Oarpophilus palllpennis Say, Ula, July 30. E. New Mexico (LeConte). 

127. Epiiraea labllls Er., on flowers of Sambiicua. E. to New Jersey (Smith). 

[E. papagona is sub-alpine ] 

128. Nitidula ziozac Say. E. to New Jersey (Smith). 

129. Melifirethes brassioes Scop. (= mneua Fab.) 

130. " mutatus Har., West Cliff, July 26, by sweeping. 

TRANS. AM. BNT. 80C. ZX. NOVEMBBB, 1893. 
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131. Melisrethes eeminulum Lee, near West Cliff. 

M. hra»Hem is also Asiatic and Earopean. 

TBOOOSITIDJB. 

132. Peltis pippinfirekoeldi ManD. Also at Red Cliff (Wickbam). 

133. CalityB dentata Fab., Short Creek, Cusack Rancb, Aag. 27. This species 

is also European. 

PABNIDJB. 

134. Dryope Btriatua Lee. Also sab-alpine. E. to Iowa (Wickham). 

OASCYLLXDJS. 

135. EuolnetuB terminalia Lee. E. to New Jersey (Smith). 

136. Oyphon variabUis Thunb., West Cliff. July 27. N. to Canada. 

BYBBHIDiB. 
None foand; bat at Red Cliff, which is mid-alpine, Mr. Wickham foand 
CjftUuB trivittatuB. 

BL ATBRTD -^ 

137. Anelastes druiyl Kirby. Also sub-alpine. Mr. Wickham fbnnd it at 

Albuquerque, N. Mex. 
13d. Mefirapenthes Bti^mosus Lee. Extends northward ; found by Mr. Wick> 
ham at Port Chester, Alaska. 

139. DolopluB lateraliB Esch. Also high-alpine. N. to Canada. Do^rn to 

Canon City (Wickham). 

140. Anthracopteryx hiemalis Horn, West Cliff, common, crawling on the 

ground early in the year. Specimens are in U. S. Mus. and Brit. Mas. 

141. CardlophoruB sp. incert Specimen with Dr. Hamilton. 

142. Oorymbitea ooi\Junfiren8 Lee. [At Canon City Mr. Wickham found C. 

ma«riM.] 

143. OryptohypnuB sp. nov. vel kyperboreuif Near Ula. Specimen with Dr. 

Hamilton. 

144. Asaphes carbonatuB Lee. 

A. hiemalis is the only species of a remarkable genus, having characters 
allying it both to the Cryptohyprites and Corymbitites. Dr. Cand^ie 
states that it is allied to Dtadptis, an Australian genus, and to the 
Patagonian Atomo, Thus, it has such peculiarities as we commonly 
notice in ancient types, verging on extinction. Athoua ferruginotut 
is a boreal species which I found in the high-alpine, bnt not the mid- 
alpine region ; it goes far North, Mr. Wickham found it in Alaska. 

No doubt further search would reveal some more species of CryptohypnuM 
in our region. Mr. Wickbam found C. noetumuttnid C. abbreviatua 
at Red Cliff, which is mid -alpine. 

BX7PBESTIDJB. 

145. Dioerca prolonsrata Lee, Short Creek. N. to Canada. 

146. Chalcophora vlrfiriniensiB Drury, Cusack Ranch. Perhaps of the race 

angulicom$, which, as Dr. Hamilton informs me, is not specifically 
distinct. 
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147. Buprestls nuttalll Kirby, Willow Creek, Casack Ranch. N. to Canada. 

148. " maouliventris Say, Casack Ranch (M. E. Cusack). N. to Can. 

149. Melanophlla lonsripeu Say, common. 

150. AsrrilUB torplduB Lee. 

C. virginiensis is stated by Dr. Hamilton to be hardly or not specifically 
distinct from C mariana of Europe, if. longipes is European and 
Asiatic— in short, ci ream polar. 

LAMPYBIDiB. 

151. Bros aurora Hbst. 

152. Ellyobnia corrusca L., West Cliff. Biay 25. N. to Canada. 

153. Pyropygra fenestralia Melsh., Ula, July 30. 

154. Pyractomena borealis Rand., West Cliff, May 26 ; Casack Ranch, June 18. 

155. Ohauliofirnathus basalis Lee, Beddoes' Old Ranch, Aug. 9. ** Abundant 

near Fort Bridger and in the Black Hills" (LeConte). 

156. Podabrus lateralis Lee. Also high-alpine. N. to Laggan, Alberta (Bean). 

157. Sills munita Leo. 

158. ** difflcilis Lee. E. New Mexico (LeConte). 

159. Telephorus sp.. West Cliff, July 27. 

Eros aurora is circumpolar. It is interesting to note that near Iowa City, 
although Mr. Wickham records species of Pyropyga^ Pyraclomena, 
Chauliognathua, Podabrm and Silts, none of them are the same as ours. 
A species of Chauliognathus is fossil at Florissant. 

M ALAOHIID JS . 

160. OoUops vittatus Say, var. (or n. sp. ?), West Cliff, July 26. C. vittatus 

occurs in Canada. 

161. MalaohiuB montanus Lee. 

162. liistrus senilis Ijec., West Cliff, July 27; Beddoes' Old Ranch, Aug. 9. 

In Mr. Wickham's Iowa City list are three genera of this family; only 
one, CallopSt is the same as ours, and then the species is different. 
Another Iowa City genus, Attains, was found by Mr. Wickham in the 
sub-alpine at Canon City, the species being A. basalis. 

163. Trichodes omatus Say, very common ; June 3, on flowers of Ligusticum 

montanum; July 19, on Oeranium fremontii ; July 20, on Achillea; one 
on a flower of Rosa blanda, and many on yellow flowers. June 26. 

164. Clerus sphefireus Fab., West Cliff, May 24 (Mrs. Chetelat). N. to B. Col. 

165. Necrobia violacea L., very common. Specimens of what must have been 

this, I have formerly called Corynetes coBruleus^ one having been so 
named for me. 

N, violacea is circumpolar. T. omatus goes north to Laggan. Alberta (T. 
E. Bean in litt.) ; southward, LeConte quotes it from E. N. Mexico. 

Trichodes omatus^ as observed by me in our district, is constant in color, 
with yellow markings and the thorax blue. This is quite the same 
as T. hartwegianus White, the type of which I saw in the British Mu- 
seum. Spinola's description of omatus agrees with this form, but his 
figure shows the yellow less developed. T. dougUnsianus White from 
California, is a distinct form, both as to color and markings; the the- 
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rax is green. In the British Musenm, under hariwegianua, is another 
form in which the yellow markings are redaced, but tending to re- 
semble those of dott^ZiwuifiiM ; the thorax is blue. This last is from 
Vancouver Island ; the typical hartwegianw is from the Rocky Moan- 
tains, according to the label on the specimen, not California, as given 
in Gemminger and Harold's Catalogue, p. 1744. The original amatui 
of Say is said to have come from Missouri. 

PTINIDJBI. 

166. Ptinus sp. incert. Specimen sent to Dr. Riley. 

SCARAB JBmJS. 

167. Canthon pratioola Lee., ** Kansas and New Mexico*' (LeConte, 1859). 

168. AphodiuB firranarius L., West Cliff, May 7; April 30. 

169. •* vlttatus Say, West Cliff. E. to New Jersey (Smith). 

170. " brevloollls Lee. 

171. ' marfirinatuB Lee., West Cliff. 

172. ** cruentatus Lee. 

173. ** explanatus Lee. vide Dr. Hamilton, " Can. Ent" 1891, p. 61. 

174. ** altematus Horn. West Cliff, May 25. 

175. ListrooheluB sp. incert., specimen with Dr. Riley. 

176. Trox aonoree Lee. 

177. DiplotaxiB brevlcollis Lee. 

178. ** subanfirulata Lee. 

179. " pacata Lee. ? 

180. '* haydenii Lee, West Cliff, May 23, etc., common at light, pale 

and dark forms occur. Sub-alpine in Pueblo County. 

181. LachnoBtema crinita Burm. S. to Albuquerque, N. Mex. (Wickhara). 

182. Cremastoohllus knochil Lee. £. to Iowa (Wick ham). 

183. TrichiuB piffer Fab., on Rosa, etc. E. to New Jersey (Smith). 

184. *' texanus Horn, West Cliff, end of July; Beddoes' Old Ranch. 

Aug. 9 and Aug. 12. 

185. Lieryrus lapponicuB. 

AphodiuM granariui is circumpolar; surely native, not introduced, in Colo- 
rado. The genus Diplotaxis is absent from Mr. Wickham's Iowa City 
list, but the New Jersey list contains three species. This genus seems 
in the Rocky Mountains to partly take the place of Lacknottema. 
At Salida, Mr. Wickham found CremattochUus crinittu and C. cattanex. 

SPONDYLID-ffiS. 

186. SpondyllB upiformlB Mann. 

CERAMBYOmJS. 

187. Brgrates spiculatus Lee. var. marmoratu$ Ckll. See ** Ent. News" Decem- 

ber, 1890, p. 161. A specimen is in British Museum. 

188. Prionus califomlcus Mots., one specimen taken, now in British Museum. 

189. HomeBStheBlB emargrinatus Say, Willow Creek, specimeu now in R Mus. 

190. TrafiToaoma depsarium L, subsp. harrisii Lee, Willow Creek, ('usack 

Ranch, Aug. (M. E. Cusaek) : also taken in September. 

191. Asemum atrum Esch. 
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192. Nothorina aspera Jjec 

193. CrlocepbaluB aflrrestis Kirb. E. to New Jersey (Smith). Plains S. of 

Denver (Wheeler Report). 

194. OriooephaluB montanus Lee. 

195. Hylotrupes lisrneus Fab., several, now in Dr. Hamilton's coll.; the s]ieci- 

men formerly identified for me as bajulus, was probably ligneua. E. 
to New Jersey. 

196. Phsonatodes dimidlatus Kirb., dark var.. West Oiff, June 11 (Mrs. 

Chetelat) ; and others taken at different times. 

197. Oallidlum Janthinum Lee. 

198. '* cicatrlcoBum Mann., West Cliff, Jane 13. 

199. CroBBidlus dlscoldeuB Say, Texas Creek. Splaan Ranch. 

200. Olytus planift*on8 Lee., var. Short Creek, Cusack Ranch, Aag. 27. 

201. Neoclytus murloatuluB Kirb. 

202. Atixnla oonfusa Say, West Cliff, September, specimen now in British Ma- 

seam. £. to New Jersey (Smith). 

203. Rhaglum lineatum 0!iv., Splaun Ranch, April 26, the same day, it snowed. 

K to New Jersey (Smith). 

204. Paohyta liturata Kirb., immaculate var. Casack Ranch (M. £. Ciisack). 

The species goes N. to Stikine R., B. C. (Wickham). 

205. Acmseops lifirata Lee. 

206. ** proteus Kirb. Also high-alpine, and down to Denver (H. G. 

Smith, Jr.). 

207. AomsBops pratensla Laich. Also high-alpine. 

206. Leptura propinqua Bland, Beddoes' Old Ranch, Aag. 9 ; also high-alpine. 

209. ** Bubarsrentata Kirby. Also high-alpine, and goes N. to Glenora, 

B. C. (Wickham). 

210. Leptura canadenBlB Fab., Cusack Ranch, Aug. 27. The species goes N. 

to Stikine R.. B. C. (Wickham). 

211. Leptura oanadenBis var. eribripennis Lee., Platte River (LeConte). 

212. '* chrsTBOOoma Kirby, Cusack Ranch, Aug. 3. 

213. MonohammuB BOUtellatuB var. oregonensis Lee. The species was found 

by Mr. Wickham at Stikine R., B. C. (Wickham). 

214. AoanthoclnuB obliquuB Lee., West Cliff, June 12 (Mrs. Chetelat). 

215. " apectabilis Leo. 

216. PofiTonocheruB mlxtus Hald. E. to New Jersey (Smith). 

217. " '* var. iimplex. 

Tr€igo8oma depaarium is doubtless circum polar, as also is Aeniseops pratensU, 
though neither are uniform throughout their range. Although Mr. 
Wickham quotes 28 genera and 42 species of Cerambycide from Iowa 
City and vicinity, only three of the genera {Prionua, Aemmopt, Lep- 
tura) are common to the mid-alpine of Custer County, Colo., and not 
one species is common to both ! Nevertheless, in Prof. Smith's New 
Jersey list are 15 genera and six species of Orambycide common to 

our district. 

CHBYSOMEIiXDJS. 

218. OoBoinoptera azlUaris Lee. 

219. •* vlttifirera Lee, frequent; occurs on Oxytropit lamberti. 

220. Babla quadrifiruttata Say, West Cliff, on Yucca angutti folia. E. to New 

Jersey (Smith). 
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221. Paohybraohjrs hepaticus Melsb. [At OanoD City Mr. Wickham foand 

P. vidtMtu*.] 

222. Adoxus vitis Fab., the black form. The species is also hi^h-alpine. 

223. Oraphops variana Lee., common. 

224. Bntomoacelis adonldls Fab., Hestcrburg's Lane, Aog. 25, on leaf of 

Onicui. 

225. Ohrysomela flavomarflrinata Say, West Cliff, July 27. 

226. '* montivairanB Lee. 

227. Pla^riodera oviformis Lee N. to Vancouver Island (Wickham). 

228. Luperus lecontel Cr. 

229. Trirhabda flavollmbata Mann. ?, abundant, larve on Solidago mtMo«rt«n- 

tw; larva described hs fiavolineatus in West. Amer. Sci., 1889, p. 10. 

230. Trirhabda oonverflrens* Lee, near West Cliff, June 26. locally abundant, 

but not found where the var. viretcena occurs. 

231. Trirhabda converfirens var. vire$eent Ckll., West Cliff, July 27, etc., very 

abundant: Silver Cliff; see *'Ent. News," 1890, p. 4. A specimen is 
in the British Museum. 

232. Adimonia amerlcana var. eribrata Lee, Ula, July 30 ; W^st Cliff, May 25, 

% and 9 ^^ cop. E. to New Jersey. 

233. Oaleruoa decora Say, West Cliff E. to New Jersey (Smith). [At Canon 

City Mr. Wickham found (?. eroM.j 

234. Monoxia gruttulata Lee. Down to Pueblo (Wheeler Report). 

235. CBdionyohis lugrens Lee. Orij^inally described from Santa Fi. 

236. Disonycha triangularis Say. Also sub-al pine. Colorado Springs (Wheeler 

Report). 

237. DiBonycha qiiinquevittata Say, West Cliff, abundant, flying in the sun 

by willow bushes. 

238. Haltloa evicta Lee, West Cliff. 

239. *' foliacea Lee Also sub-alpine. Colorado Springs (Wheeler Rep.). 
^10. *' punctipennls Lee, Smith's Park, Aug. 8. on EpUobium augusUfo- 

Hum. 

U\. Orepidodera helxinee L., West Cliff. 

342. Chwtocnema subviridls Lee, Ula, July 30; West Cliff, July 27. Origi- 
nally described from Fort I^ramie. 

243. Psylllodes interstltlallB Lee (= convexior Lee) 

244. Phyllotreta pusllla Horn, West Cliff, July 31 ; see also 8th Rep. Colorado 

Biological Association ; also high-alpine. 

245. LiOnffitarsuB nitidelluB Ckll., Horn, two specimens taken, one now in Dr. 

Horn's coll., the other in U. S. Nat. Mus. 

246. Pheedon sp., see 12th Rep. Colorado Biological Association. 

(Edumychut lugens is quoted by Horn from New Mexico and Arizona, and 
Longi tarsus nitidellus has a like distribution. Disonycha quinquevH- 
tata appears to occur all over the Western States, and in a few of the 
Eastern ; while, on the contrary, D. triangulAiris is Eastern and 

* On reading Dr. Horn's recent revision of this genus. I have become duubiful 
whether the species I bred from Solidago was not really T. convergens; and also 
whether my T. convergens var. virescens is not rather a variety of fiavolimhata. I 
no longer possess specimens of these insects, and cannot decide about their iden- 
tification, but my var. virescens can be examined in the British Museum. 
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Canadian. Haltiea evieta is qaoted from Oregon : H. punctipennia 
goes East to Missoari and West to California. Crepidodera helxines is 
widely distribated and also European. Chmt. aubviridU is foand in 
Kansas, Montana, Arizona and California. PkyUotreta puaiUa is 
widely distribated in the West, and a rather serious pest. Paylliodes 
convexior has a very wide distribution, mostly southern. Thus it is 
seen that our Halticini are derived from various sources, and by no 
means purely boreal. 
Adoxua viti$ fmore properly called obacunu L.) is also European and 
Asiatic ; so also is EntomoteefU adonidit. 

BRVCBIDM. 

247. Bruchue ft^terculue Horn. 

TENBBBIONmJS. 

248. BmmenastuB acutus Horn. 

249. Embaphlon sp. near eontuMura Lee. Specimen with Dr. Riley. 

250. Asida opaoa Say, *' Kansas'' [~ Colorado] and New Mexico, ne^r the 

mountains (LeConte, 1859). Denver (H. G. Smith, Jr.). 

251. Asida sordida Lee. Also sub-alpine. Denver (H. G. Smith, Jr.). 

252. *' marflrinata Lee. 

253. Iphthimus sp. incert. [At Canon City Mr. Wickham found /. $erratu8.] 

254. Conlontis obesa Lee. Also at Salida (Wickham). 

255. Conlbius sp. incert Specimen with Dr. Riley. 

256. Bleodes tricostata Say, E. New Mexico (LeConte). 

257. " obeoleta Say, West Cliff. Down to Pueblo (Wheeler Report). 

£. New Mexico (LeConte). 

258. Bleodee extrioata Say. Also subalpine. £. New Mexico (LeConte). 

259. '* niffrina Lee £. New Mexico (LeConte). 

260. '* hispilabrlB Say. In the Wheeler Report this is recorded from 

San Luis Valley, Fort Garland and plains S. of Denver. 

261. BlapetinuB leoontei Muls. 

262. " pratensiB Lee, " Platte River Valley, abundant" (LeConte). 

263. " veBtituB Lee., Platte River Valley (LeConte). [At Canon City 

Mr. Wickham found B. dilatatus.] 

264. ParatenetuB fusouB Lee. E. to New Jersey (Smith). 

Of the above nine genera, the first seven are absent from the New Jersey 
list; and P. fuscut is the only species also recorded therein. Yet the 
Tenebrionidffi are well represented in New Jersey with thirty-one 
genera. In the Iowa City list there are eleven genera of Tenehri- 
onidsB, only one of which, BlapsHnu»t is common to our district, and 
of this the species are different. Thus we see that both as to the 
forest Coleoptera (e. g. Cerambycide) and those of open ground 
(Tenebriouidffi) the fauna of our district is almost totally distinct 
from that in the vicinity of Iowa City. 

Trimyti$ pruinoaa was found by Mr. Wickham in the lower mid-alpine at 
Salida, and also in the sub-alpine at Canon City. 
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IfBT ■ A NDBYID J3. 

265. Oanlfa sp. inccrt. Specimen with Dr. Riley. 

266. XyUtal8Bvi«rataHellw.r 

267. Lscconotus pinioolus Horn. 
X. Itevigata is also Siberian. 

PYTHIDJS. 

268. Orymodes dlBcloollis Lee 

MOBDBLLIDJB. 

269. Pentaria sp. iocert. Specimen sent to Dr. Riley. 

270. Anaspie atra Lee. 

271. Mordella xnelsona Germ. Also high-alpine. K to New Jersey (Smith). 

272. Mordellistena morula Lee. West Cliff, May 23. 

278. ** aemula Lee. West Cliff, BCay 23. Down to Pneblo (Wheeler 

Report). Platte River (LeConte). 

Anatpit rufa Say, was not observed in the mid-alpine of Custer Coanty, 
but I took it at the Micawber Mine in the high-alpine. It has a 
typically boreal distribntion ; in the east Dr. Hamilton informed me 
that it was common at Allegheny, Pa., and Prof. Smith records it 
from the Orange Mountains of New Jersey, while in the fieir north- 
west Mr. Wickham took it on flowers in Alaska. 

ANTHICmJB. 

274. Corphyra lewieli Horn. 

275. Notoxus anchora Hentz, Ula, by sweeping, July 30. E. to New Jersey. 

Also in the Iowa City list. 

276. Anthicus punctulatus Lee, frequent by Short Creek. 

277. ** sp. ineert., near Ula. Specimen with Dr. Hamilton. 

278. *' haldemani Lee. 

In the Iowa City list are two species of Oorpkyra and six of Anthicut, but 
all different from ours. At Salida Mr. Wickham found Anthictu 
Jlavieana. 

MELOmJS. 

279. Meloe carbonaceua Lee., rather common on the open prairie. 

280. Trlcrania stansburyl Hald. 

281. Nemoffnatha lutea Lee, Texas Creek, Old Splaun Ranch, Aug. 12. Also 

in the Iowa City list. 

282. Bpicauta ferruerinea Say. Also sub-alpine. Denver (H. G. Smith, Jr.). 

283. ** pennsylvanica DeG. Short Creek, Cusack Ranch, August. 

E. to New Jersey (Smith). Iowa City list (Wickham). 

284. Cantharis nuttalli Say, very abundant. West Cliff, May 25; head of 

Grape Creek, fourteen miles from West Cliff (C. P. Lowe); Willow 
Creek, etc. 

285. CantharlB viridana Lee 

286. '• aphsericollls Say. Also in South Park (Wheeler Report). 

287. •' compressicornlB Horn, on flowers of Achillea miUefoHum, 

Aug. 23. Down to Denver (H. G. Smith, Jr.). 
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Of the above five genera, only the first and fourth are common to New 
Jersey, and of the nine species, only one. New Jersey has only 
eight species of this family. In the Iowa City list there are four 
genera and eight species, of which three genera and two species 
occur with us. 

It is rather remarkable that although LeConte's list from E. New Mexico 
contains thirteen species of Meloide, not one of the species is com- 
mon to our district. 

Epieauta maeulata Say and Newiognatha immaeulaUi Say, are two species 
characteristic of the sub-alpine sone, but not met with in the mid- 
alpine, according to my experience. 

RHYNOHmDJS. 

288. Rhsmchltes blcolor Fab., abundant. West Cliff. June 17, on Cnieut. N. 

to Vancouver Island (Wickham). 

BYBSOPID.S1. 
Not met with ; at Canon City (sub-alpine) Mr. Wickham found Theee$t«trnu8 
humeralis, 

OTIORHYNCHIDJB]. 

289. Ophryastes tuberosus Lee, common. E. to New Mexico (LeConte). 

290. Peritazia rufiricollis Horn. 

Neither of these genera are in the Iowa City list. [At Canon City Mr. 
Wickham found Ophrycutes vittatu$.] 

CUBCULIONID.S1. 
29L Sitones tibialis Auctt This is also European and Asiatic. 

292. Lepldopliorus lineatioollls Kirby. 

293. Maorops vittlcollla Kirby. 

294. Cleonus quadrilineatus Che v. [At Canon City Mr. Wickham found C. 

eane9ceH8.] 

295. Smlcronyz veBtitiis Lee. West Cliff, July 31. [8. fuLvus is sub-alpine.] 

296. Phyllotrox nublfer Lee. West Cliff, July 27. 

297. *' n. sp., sent to Dr. Hamilton, who says it is common in Colo. 

298. Mag'dallB leoontel Horn. E. to New Jersey (Smith). 

299. Anthonoxnua oanuB Lee. West Cliff, common. 

300. " n. sp. a very downy little species, sent to Dr. J. Hamilton. 
[A species of An(konomu» is fossil at Florissant.] 

301. Orohestes minutus Horn. 

302. " ruflpes Lee. 

303. Acalles clathratus Lee. 

304. OoBliodes curtus Say. E. to New Jersey (Smith). 

305. Ceuthorhyncliua n. sp. Specimen with Dr. Hamilton. 

306. Baris transversa Say. [At Canon City Mr. Wickham found B. tumescem.] 
2XfI, Cfidandrinus firrandicollls Lee. 

308. Apion sp. West Cliff, July 27, by sweeping. 

Of all these species only the first is on the Iowa City list, which' never- 
theless includes nearly seventy Curculionidse ! 
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OALANDRIDiB. 

309. Oactophaffus validus Lee. See Sixth Bep. Ck)lo. Biol. Assoc 

8COLYTIDJB. 

310. Dendroctonus terebrans OH v., qnite common. Also sub-alpine in Custer 

County and in Pueblo County. £. to New Jersey (Smith). 

311. Hylastes lonfirus Lee. 

Neither of these genera are on the Iowa list. 

ANTHRIBIDJB. 

312. Gk>notropl8 ffibbosus Lee. 

MEUROPTERA. 

TBBMlTlDJS. 

313. Termes flavipes Koll., honeycombs Populu$ tremul4nde$. E. to N. J. (Smith ). 

PBBLIDJS. 

314. Leuotrasp. 

EPHBMBBID JEi . 

315. OaUlbaetlB sp., near West Cliff. 

ODONATA. 

AOBIONINiE. 

316. Asrrion (sens, lat.) sp., pale oehreous. West Cliff, May 25, locally abundant. 

317. " ** sp., thorax ochre, abdomen reddish and blaek above, near 

West Cliff, June 1. 

318. Afirrion (setu. lat.) sPm like the last, but scarcely any black on abdomen. 

West Cliff, June 12. 

319. Asrrion {sens, lat.) sp., thorax blue-black, hairy: abdomen dark reddish 

and black. West Cliff, by sweeping, June 12. On the underside of 
the thorax were very many small bright red mites. 

HEMEROBIIDJB. 

320. Hemerobius 6p.. near West Cliff 

321. Ohrysopa sp.. West Cliff, July. 

PHRYGANIDJB. 
Some unidentified species were found. 

ORTHOPTERA. 

MANTIDJB]. 

322. Amelee (n. sp.?) jnv., gray-brown. Old Splaun Banch. Texas Creek, 1889. 

Mr. Bruner wrote that it was rather like A. fnexicanuM^ but not that 

LOCn8TID.£. 

3-23. Ceatbophllus maoulatus Harris, in a mine near Rosita (T. Charlton): 

see ** Ent. News," 1890, p. 64. E. to New Jersey (Smith). 
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ACBIDIDiB. 
The Acridide of the mid-alpine xone are almost entirely different from those 
of the sab-alpine ; compare the present list with that given in " Ento- 
mologist," 1888, pp. 300-301. 

324. Ohrysocbraon abdominale Thos.?, Willow Creek, Casack Ranch, Sept. 

325. Stenobothrus curtipennls Harr., West Cliff, Jaly 27: Ula, July 30. 

Occurs throughout the United States and Brit. Am. (Bruner in litt.). 

326. Melanoplus scriptua Walk. Extends northwestward (Braner in litt). 

327. '* femur-rubrum DeG. E, to New Jersey (Smith). 

328. *' firladstonli Riley. Plains near Rocky Mountains and N. to 
Saskatchewan (Braner in litt.). 

329. Melanoplus bivittatuB Scadd. E. to New Jersey (Smith). United States 

and north Mexico (Bruner in litt.). 

330. Cbortophaira viridlfaeoiata var. infuicata Harr. E. to New Jersey. 

331. •* •* DeG., type form. E. to New Jersey. 

332. Camnula pellucida Scudd. West Cliff, July 26 ; near Smith's Park, Aug. 

25; Smith's Park, Aug. 6; near Smith's Park, Aug. 13. Occurs across 
the continent (Bruner in litt.). 

333. Oamnula pellucida var. obiona Thos. ; see *' Ent. Mo. Mag." Dec, 1888, p. 

164. Mr. Bruner writes ** hardly a variety — merely from high eleva- 
tions." 

334. Arphla teporata Scudd. Rocky Mts., 5000 to 9000 ft. (Braner in litt.). 

335. HippisouB leprosus Sanss. ? 

336. TiimerotroplB vlnoulata Scud. Rather widely distributed (Braner in 

litt.). 

337. PsolGdssa ooloradeneie Thos. West Cliff, very abundant on dry bench 

above creek, May 5. 

338. Cirootettix verruoulatus Kirhy, type and var. E. to New Jersey. 

Rocky Mountains, high, and N. E. to Maine (Bruner in litt.). 

339. Spharaffemon esquale Scudd. E. to New Jersey. Rocky Mountains, 

lower than the last, and northeastward (Bruner in litt.). 

340. Tettix acadlcus ? Widely distributed (Braner in litt). 

341. '* erranulatus Kirb. E. to New Jersey. 

342. ** omatus Say. E. to New Jersey. 

343. Acrolophus hlrtlpes Say. Lower Cox Ranch, Swift Creek, Aug. 25; 

near Beckwith Ranch, Aug. 9. Plains from Texas to Saskatchewan 
(Bruner in litt). 

344. Tettiiriclea sp. 

HYMENOPTERA. 

APXDJS. 
APIN-fi. 

345. Apis melllfloa L., near Swift Creek. 

BOMBING. 

346. Bombus sylvloola Kirby, Ula, a nest in stable at Howard Ranch, July 30; 

and Willow Creek, Cusack Ranch, August. 
317. Bombus temarius Say. Willow Creek, Cusack Ranch, Aug. 22. Also 
high-alpine, at timber line ; goes S. to New Mexico (Wheeler Report). 
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338 T. D. A. COCKRKELL. 

348. Bombus dubius Cr., near Swift Creek. 

349. " nevadenBis Cr., near Swift Creek. Described in the Wheeler 

Beport from Nevada, Arizona and New Mexico. 

350. Bombus apposltiis Cr., near Swift Creek. 

351. ** mixtiis Cr., near Swift Creek. 

352. ** perplezus var. hudsonieu$ Cr., Casack Ranch, Aug. 3. 

353. " borealiB Kirby, Old Beddoes Ranch, Aag. 9, at flowers of Swl- 

heehia laciniata. 

354. Bombus rufoclnctus* Cr. West Cliff, May 25 ; Aug. 19, at flowers of (?ym- 

nolomia multijlora. Also high-alpine. 
Of the nine Bombi. tylvicola^ temariuM, perplexut and horealii, are boreal ; 
nevadensU and appo9itu$ belong to the Western Slates; rufoemetuB 
and mixtu9 are only known from Colorado : and dubius is from Kansas 
and Colorado. The case of C. rufoeinetut is very remarkable, as it is 
an abundant and very distinct species, not easily overlooked It has 
also a VotuceUa-mimie. Tet Mr. Fox tells me that it is still only 
known from Colorado. 

ANTHOPHORIN^. 

355. Anthophora bomboides Kirby. 

356. Diadasla australls Cr., near Swift Creek. 

357. " enavataCr. West Cliff, July 29. 

358. Mellssodes menuacha Cr. West Cliff, May 24 ; has bine-gray eyes. 

359. Habropoda sp. West Cliff, May 23, at Thermoptis. A large dark bee with 

face partly light yellow. 

360. Buoera sp. West Cliff. May 25; dark brown, with partly yellow face. 

Anth. bomboides is boreal. Diadasia Patt. has three species, all fonnd in 
Colorado. D. auttralis is also in Texas, and D. enavaia in Kansas and 
Texas. Melissodes has fourteen species in Colorado. M. menuacha is 
widely distributed in the West. Uahropoda is widely distributed in 
the United States, with few species; two occur in Colorado. Eueera. 
a genus also found in Europe, seems to have but one described species 
in the United States. 

MBGACHILINJS. 

361. Mefirachlle perbreyls Cr. Willow Creek. 

362. •* bucephala Sm. West Cliff. 

363. Anthidium parvum Cr., near Swift Creek. 

364. Monumetha borealls Cr. West Cliff, May 24; has blue-gray eyes. 

365. Osmia densa Cr. West Cliff, May 25. 

366. '' intefirra Cr. West Cliff, May 19, two specimens. 

367. " juxta Cr. ? West Cliff, May 19. 

368. *' margrinipenuiB Cr., near Swift Creek, obtained from pnpa cells 

found. 



* I had failed to notice that this species is recorded from near Ottawa, Canada, 
by J. A. Guignard (Can. Ent. 1886, p. 68). This record is important from our 
point of view, as it indicates that the species is of preglacial origin. It should 
be looked for on the mountains of New England. — T. D. A. C— Nov. 8. 
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369. OcBllozys coloradensis Cr., Dear Swift Creek. 

Megachile has twenty Colorado spp. ; M, perhretfiM is also in Texas ; M. 
bucephnla is boreal and western. Anthidium has twelve Colorado 
spp. ; A, parmm is also in Oregon. Mon. boredlU, the only U. S. species, 
is boreal and widely distribated. Oamia, with twenty-five spp. in 
Colorado, presents a good example of the development of nameroas 
species within the limits of an old and widely distribated genus. All 
of the above mentioned species seem to be, so far as known, confined 
to Colorado. Ccelioxyi has nine Colorado spp. ; C. coloradeMts seems 
confined to Colorado. 

NOMADINiB. 

370. BomDomelecta thoraoioa Cr. West Cliff. May 19. 

371. Nomada americ€kna var. valida Cr. West Cliff, May 24, at flowers of 

Erigeron radicaiua. 

372. Nomada parata Cr. West Cliff, May 19 ; some have the ends of the an- 

tennfB reddish, some have not 

373. Nomada flrafirUis Cr. West Cliff, May 19. 

374. " morrlsonlCr. West Cliff, May 19. 

375. PanurfiTUB flmbriatus Cr. West Cliff, May 19, and May 25. 

376. *• rufoclnctus Ashm. West Cliff. Hym. Colorado* p. 4. 

377. " andrenoldes Cr. West Cliff, May 19, at willow blossom. 

378. " marffinatus Cr. West Cliff, May 19. 

£01116. thoraeiea, the only species of its genas, at least in N. America, is 
western. Nomada has twenty-six Colorado spp. ; N. amerieana is bo- 
real, bat the other three in the list seem confined to Colorado. Pan- 
urgua and Nomada are also Earopean ; the Colorado spp. of the latter 
genas are only seven in namber; of the above four, fimbriatut and 
rvfocincttu seem only known from Colorado; andrenoides is also in 
Texas, and marginatuM is recorded from Kansas. 

ANDRBNID^. 
ANDBBNI>i^. 

379. Mefiraoillasa monticola Ashm. MB. ; see 10th Bep. Colo. Biol. Ass'n. 

380. OlllBsa trizonata Ashm., Hym. Colo. p. 6. 

381. " erythrofiraster Ashm., Hym. Colo. p. 6. 

382. *' nlfirrililrta Ashm., Hym. Colo. p. 6. 

383. '' albihlrta Ashm., Hym. Colo. p. 5. 

384. Nomla nortonl Cr. West Cliff, on flower of Yucca angustifolia. Also 

high-alpine, at timber line. 

385. Andrena sp. West Cliff, May 24. 

Megacili*$a is quoted in Cressou's catalogue only from Georgia ; but Mr. 
Fox informs me that there are two species in Mexico, and one in N. 
Mex. Cilisia has only one United States species, according to Cresson's 
work, but probably several exist; the genus is also European. Our 
four species are only known from Colorado. Nomia nortoni extends 



* Hym. Colo. = Ashmead ; on the Hymenoptera of Colorado. Bull. 1, Colo. 
Biol. Assoc., 1890. 
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to Kansas and Texas; and there is another of the fcenas in Nevada. 
Andrena^ which is also European, has many North American species, 
fhus, of the above four generic types, two, Megaeilis$a and A^omta seem 
to belong to the Sonthern fauna; and the other two, to the boreal. 

HAUCTINiE. 

386. Prosopis varlft^ne Cr., Cusack Ranch, Ang. 3, and near West Cliff. 

387. ** basalls Sra., Cusack Ranch (M. E. Cusack). Also high-alpine. 

388. CoUetes sp. West Cliff, May 19. 

389. Afirapostemon sp. West Cliff, May 23, at flowers of BanuneuluM cymbaloria, 

and May 25, at Senecio flowers, abundant. A bright green species. 

390. A. melliventris Cr.? In September, as I was driving past Dismore's 

Ranch, just within the Custer County boundary, I saw a bee which 
seemed very like the figure of this species in the Rept. Wheeler Sur- 
vey, which, as it happened, I had been looking at a few hours before. 
Unfortunately, I could not catch it. 

391. Halictus sp. West Cliff, May 23, at Sanuncuitu eymbtUaria. 

Proiopis varifrona seems confined to Colorado, but P. batalis ranges to 
British America. ChUete$ is widely distributed from Oftnada to Florida, 
etc., besides being European. Agapostemon and Halictui go south to 
Florida, etc., but although there are many United States species of 
Halicttu, none, except trtMonatui from Nevada, seem to have been 
found on the Pacific slope. 

Sphecodet, a boreal genus, was not noticed in the mid-alpine ; but in the 
high-alpine region I met with 8. dichroa Sm. In Europe this genus 
shows a tendency to become split up into numerous closely allied but 
distinct species, so that in the British Is. alone there are fifteen specific 
forms; in North America this species-forming tendency has not shown 
itself, so far as can be judged from published information, the whole 
of North AmericA having but five species. 

CRABRONID^. 

392. Crabro packardii Cr., near Swift Creek. 

393. ** vlcinus Cr., near Swift Oeek. 

394. ** bellus Cr., near Swift Creek. 

395. " grracillssimus Pack., near Swift Creek. 

396. *' sexmaculata Say, Willow Creek, Cusack Ranch, Aug. 22. 

397. Trjrpoxylon fHgridum Sm.. Cusack Ranch. 

398. Oxybelus n. sp. Ashm., near Swift Creek. 

Crabro sexmaaUaUi is boreal, but the others are only known from Colo- 
rado. T. frigidutn is also a boreal type. The genus Oxybelus is widely 
distributed in America, and has five Colorado species. 

PBMPHRBDONIDJB. 

399. PassaloBCUS mandibularis Cr., Cusack Ranch ( M. £. Cusack ) ; and near 

West Cliff. Also high-alpine. 

400. PassalGdCUS cuspidatus Sm. West Cliff. 

401. Cemonus inornatus Say. Cusnck Ranch. 

402. Stigrnius fratemus Say. West Cliff, by sweeping, July 25. 

403. Pemphredon concolor Say. West Cliff. 
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This is not a species-forming family, bat its types are widely spread. 
There are only two North American genera not here represented, both 
belonging to the Northeastern States, and monotypic. PassaJweut 
(also Enropean) is a boreal gen as which has not split into many spe- 
cies; there is only one other in the United States besides the above, 
both of which extend to British America. C. inomatus, the only 
United States species of its genas, extends to Canada, and is widely 
distributed. The same applies to Pemph, eoneolor, except that there 
is a second species in Pennsylvania. 8. fratemus goes to Canada. 
New York, Pennsylvania, and there is a different species in Illinois. 
There is no Colorado species of this family not found in Wet Mountain 
Valley, so far as known. 

NYSSONIDJa. 

404. Hoplisus flavinotatus Ashm. MS. ; see 10th Bep. Colo. Biol. Asso'n. 

HoplituM is a widely distributed genus, also European. 

The genus OoryUt is not in our list, and judging from Cresson's list, the 
species seem to come from the Southern and Extern States. But Mr. 
Fox has lately described five new species from Western States (Nevada, 
Montana, Washington), showing that it will not do to theorise very 
much on present information, which is so liable to be upset by new 
discoveries 

BEMBECINiC. 

405. Stenlolia obliqua Say, Cusack Banch (M. E. Cusack); West Cliff. 

This species is given only for Colorado in Cresson's list, but I learn from 
Mr. Fox that it is found in British Columbia and Texas, and that there 
are three other American species. 

NBOLARRINiE. 

406. Neolarra pruinosa Ashm., Uym. Colo., p. 8. 

This insect was made the type of a new species, genus and subfamily by 
Mr. Ashmead, and is, I believe, still only known from the typical 
specimen, which is in the collection of its describer. 

LABBIDJB. 
LARRIN^E. 

407. Larra montana Cr., Cusack Ranch (M. E. Cusack). 

A widely distributed genus, but the present species seems confined to 
Colorado. There are four other Colorado species. 

SPHBCID.SS. 

408. Amxnophila vulfirariB Cr. West Cliff, May 25. 

409. '* robusta Cr., Swift Creek, caught preying upon a Cliaioeampa 
larva. 

410. Ammophila macra Cr., Willow Creek, Cusack Ranch, Aug. 14. 

411. ** luctuosa Sm. West Cliff, May 23, 24 and 25. 
Ammophila, also a European genus, is well represented in Colorado with 

nineteen species. A. vulgaris is also found in Texas, and so is prob- 
ably a southern type: while A. luctuosa is boreal, and the other two 
seem peculiar to Colorado. 
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POMPIUDiB. 

412. A^enia conflrrua Or., near Swift Creek. 

413. PomplluB blsruttatus St. Farg. 

414. •* scelestus Cr., near Swift Creek. 

415. Priocnemls sp., near Swift Creek. 

All three genera are also European. PompUiu is extremely rich in spe- 
cies, and widely distributed ; eleven species occur in Colorado, both 
of those given above are boreal. PrtocnemU has six Colorado species. 
Agenia eangrua, the only Colorado species of its genus, is down in 
Cresson's catalogue only for W. Va., but possibly it will prove to be 
really boreal. 

VBSPID.S1. 

416. Vespa irermanioa Fb., near Swift Creek. 

417. " maoulata Fb.. Willow Creek, Cusack Ranch, August. Extends to 

Labrador (Packard). 

418. Vespa occidentaUs Cr., near Swift Creek. 

419. *' diabollca Sauss., Cusack Ranch, Aug. 3. 

420. " InfemallB Cr., near Swift Creek. 

421. Polybia sp. incert. Specimen with Dr. Riley. 

The wasps are very similar to those of Europe, and V. germaniea is spe- 
cifically identical. V. maculata^ diaholiea and infemalU may be con- 
sidered boreal, while V. oceidentalU is western. For this last species 
Cresson cites Nevada and New Mexico, while Mr. Fox informs me 
that he has seen specimens from Washington and Vancouver Island. 
Polities occurs immediately below the mid-alpine region, and I believe 
extends into it, but I have no records. 

BnMBNID.Sl. 

422. Bumenes firatemus Say, near Swift Creek. 

423. Odjmerus walBhianus Sauss., near Swift Creek. 

424. ** debllis Sauss., near Swift Creek. 

425. '* BulfureuB Sauss., near Swift Creek. 

426. " capra Sauss., near Swift Creek. 

427. •' tlirrls Sauss., near Swift Creek. 

428. " albophaleratuB Sauss., near Swift Creek. 

Both the genera are also European, and all the species are boreal, except 
0« tonlshiantu, known elsewhere only in Illinois; and 0. Bulfureus, 
which also occurs in California. Thinking that 0. vxiUhiantu must 
surely have been found in some intermediate locality during recent 
years, I questioned Mr. Fox, and be assures me that this is not the case. 

MUTIIjLID.ffii. 

429. Photopsls alcanor Blake, near Swift Creek. 

430. *' grlabrella Cr., near Swift Creek, etc., common. Also sub-alpine. 

431. " atrata Blake, Willow Creek, Aug. 27, and near West Cliff. 

432. Spheerophthalma molllBsima Blake, Ula, July 30. 

433. ** creusa Cr., West Cliff, July 27. 

434. " fulvohirta Cr., near Swift Creek. 
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Phoiapiit and SphtBrophthalma are genera inhabiting the dry regions of 
the West, and extremely rich in species, which are closely allied to 
one another. EUodet, among the Coleoptera, offers a similar instance. 
It is difficult to account for the origin of so many species under con- 
ditions which can hardly at any time have been very diverse. Mr. 
Fox writes roe ** no species of PkotoptU is known farther east than 
Colorado. P. eretaoni Fox, from New Jersey, is a doQbtfaliPAoto|>fM. 
SphmrophtlialfM is foand in all regions except the extreme North and 
Soath, and is especially well represented in the IVopics; it is not dis- 
tinct fh>m MuttUa." Three of the above species seem confined to 
Colorado, but of the other three, P. alcanor extends to Arizona, P. 
atraia to Nevada, and 8, ereuaa to Texas. 

POBMIOm^. 

435. Camponotus sylvaticus var. vieintu Mayr.* Also high-alpine. 

436. Formica fusoa L., common ; Dora, March 27. 

437. '* Inteflrra Nyl., very abundant: West Cliff. March 29; Beddoes' 

Old Ranch, May; April 5; Dora, March 27. Also high-alpine. 

438. Formica aterrlma Cr., West Cliff, common by the water-works May 25. 

439. ** olliata Mayr?, West Cliff, at iowers of Fitrca anguttifoUa, 

440. Laalus flavus DeG., West Cliff. 

441. '* sp. 

442. ** nlfirer var. aUenna Forst., West Cliff. 

443. Taplnoma sessile Say, near Swift Creek. Also high-alpine. 

Fttrmiea aterrima and F. eiliata seem confined to Colorado, but for the rest 
the species are boreal, and three of them quite identical with Euro- 
pean forms. F, aterrima is a conspicuous species, but Mr. Fox tells 
me that it is still apparently confined to Colorado. F. inteQra is very 
near the European F. rufa, but Mr. Fox says authorities are agreed in 
considering it distinct. 

MYBMIGID^. 

444. Poironomyrmex occldentalls Cr., West Cliff, July 27. 

445. Msrrmloa scabrlnodls var. lobicomi* Nyl., Willow Creek, Aug. 27. Also 

West Cliff. 

446. Monomorlum sp. 

The Pog^futwjfrmex is also found in Texas. Jf. lobicomU is also European. 

OHBY8IDID.ffl. 
CHRYSIDIN.«. 

447. Ghrysls clara Cr., N. to Wash, and S. to Arizona and Texas. 

448. " paclflca Say, near Swift Creek, common. N. E. to Labrador. 

449. ** laterldentata Aaron, near Swift Creek. N. to Washington. 
4,'iO. ** csBrulans Fab., near West Cliff. E. to Now Jersey (Smith) and 

N. to Vancouver. 

* C. fylvaticM Oliv. was found by Mr. Wbymper at 9000 feet in £>;nador. Mr. 
Cameron remarks that it *" is very generally distributed over the old world, as 
well as in America." 
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BLAMPINiE. 

451. Hedychrum vlolaceum Brull., small var. Willow Creek, Cusack Baoch. 

N. to Canada. 

452. Hedychridlum viride Cr. E. to New Jenej region. 

453. Notozus viridlcyaneuB Nort., near West Cliff. N. to Canada. 

PEOCTOTBUPID.ffl.* 
BETHYUNiE. 

454. Bethylus pedatus Say. E. to Indiana. 

PLATYQASTERINiC 

455. Polyfirnotus error Fitch, West Cliff, bred from gall of Cecidomfia Molicu- 

frroMtcoi^Ai. E. to New York. 

BELYTIN^. 

456. Ismanis atropetlolatus Ashm., West Cliff, July 31. Hym. Colo. p. 11. 

457. PsUomma coloradensls Ashm., Hym. Colo. p. 11. 

458. Mlota glabra Ashm., Hym. Colo. p. 12. 

459. Anectata poUta Ashm. MS. ; see 3d Bep. Colo. Biol. Asso'n. 

460. Xenotoma macrodyctium Ashm. MS. ; see 3d Bep. Colo. Biol. Asso'n. 

461. Zelotypa coloradensls Ashm., Hym. Colo. p. 12. 

CYNIPID.S1. 
FIQITINiC 

462. Fl^rites coloradensls Ashm., West Cliff, June 11, by sweeping. Also 

high-alpine. Hym. Colo. p. 13. 

INQUII-INiE. 

463. Pericllstus plrata O. S., West Cliff, bred from galls of BhodUe$ ignota. E. 

to Connecticut. 

464. Pericllstus fUsl Ckll., bred from galls of BhodUei fuHformant, West Cliff. 

Tr. Ent. Soc. Lond. 1890, xvi-xvii (sinedescr.) 

CYNIPINiC. 

465. Diastrophus ftislformans Ckll., Ashm., near Swift Creek. Hy. Col. p. 13. 

466. Bhodites rosesfolii Ckll., Ashm., West Cliff, common; see '*£nt. Mo. 

Mag." 1889. July, p. 324; August, p. 363; "Entom." 1890, p. 74; 
"Psyche" 1889, p, 284. Specimens in U. 8. Nat. Mus. and Brit. Mus. 
Manitou and near Fort Collins (Gillette). 

467. Bhodites blcolor Harr., West Cliff, abundant. N. to Canada. Down to 

Manitou and near Fort Collins (Gillette). 

468. Bhodites fUsiformans Ckll., Ashm., West Cliff, abundant; see *'Entom." 

March, 1890, p. 75; "Can. Ent." March, 1890, p. 56. Hym. Col. p. 14. 

* I have just received (November 24th) Mr. Ash mead ^s monograph of N. A. 
Proctotrypidse, wherein the species from Wet Mountain Valley are named as 
follows: 1, SynopeoM inermis Ashm.; 2, Miota glabra Ashm.; 3, Miota (olim Pn-. 
lomma) coloradenti* Ashm.; 4, Bdyta monilieomit Ashm. : 5, Cineiua (olim Xeno- 
toma) macrodyctium Ashm.; 6, Pantodis (olim Zelotypa) coloradeneis Ashm.: 7, 
Anectata polita Ashm.; 8, Spilomicrut {oVim Ismarui) alropetiolatu$ Ashm. The 
Cinettu is also known from Virginia, all the rest are known only from our district. 
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409. Bhodites tuberculator Biley, MS., Ckll., Swift Creek, abundant; see 
"West. Amer. Sci." April, 1888, p. 60. 

470. Bhodites l^nota O. S., West Cliff, abundant. £. to New Jersey region. 

Down to near Fort Collins (Gillette). 

471. Bhodites poUta Ashm., West Cliff, gall only observed. Also recorded from 

California and Dakota (Ash mead). Hym. Colo. p. 14. 

472. Bhodites spinosellus Ckll., West Cliff, gall only observed ; see ** Entom.^' 

March, 1890, p. 75; "Can. Ent." 1890, p. 39. Also high-alpine. 

473. Bhodites firlobosus Ckll., West Cliff, gall only observed ; see " Entom." 

March, 1890, p. 75. 
For further information about the distribution of Shodites in Colorado, 
see Gillette "Eut News," 1892, p. 246. 

474. Holcaspls grlobulus Fitch. Gal Is on Querctu undiUata, supposed to be this. 

The species H. globulu$ occurs in New York and Connecticut. 

475. Dryophanta? sp., small pubescent galls on midrib of underside of leaf of 

QuercuM unduUUa, 

TJROOJSBIDM, 

476. Urocerus flavicomls Fab., Ula (E. L. B. Howard). Also high-alpine and 

sub-alpine. Packard records it from Labrador. 

477. Urocerus areolatus Cr., Willow Creek, Cusack Ranch, Aug. 14. S. to N. M. 

TBNTHBBDINID.S1. 
XYEUNiE. 

478. Xyela minor Nort., West Cliff, May. N. to Canada. 

TENTHREDININiC. 

479. Labidia opimus Cr., near West Cliff. N. to Vancouver Island. 

480. Monostesria obBCurata Cr., West Cliff, May 25, on herbage by the creek, 

abundant; Colorado only (Cresson, 1887).* 

481. Monophadnus scelestus Cr., West Cliff, May 19, by sweeping Thermopni ; 

and Aid rich Ranch, on Smilaeina atellata, June 1. W. to Nevada. 
182. Dlneura pallida Ashm., Hym. Colo, p 15. 

483. Dolerus similis Nort.. West Cliff, May 23 and 24 ; Aldrich Ranch, on low 

herbs, June 1. N. to Canada. 

484. Dolerus bicolor Beau v.. West Cliff, May 25. N. to Canada. 

485. *' abdominalis Nort., near Swift Creek. N. to Canada. 

486. " aprllis Nort., West Cliff, May 19 and May 22; Aldrich Ranch, on 

low herbs. June 1. N. to Canada. 

487. Mee»a salicis Ashm. (== aalieum Ckll.), Freer Rmch, bred from larvs on 

willow ; see ** Psyche" 1889, p. 284. Hym. Colo. p. 15. 

488. Nematus concolor Nort., West Cliff; see "Entom." 1890, p. 282. N. to 

Canada. 

489. Nematus lateralis Nort.. near Swift Creek. E. to Maine. 

490. Buura salicis-ovum Walsh, West Cliff, galls common, but fly not reared. 

Throughout Mississippi Valley and east; following distribution of 
Salixcordata, to N. H. (Marlatt in Howard litt.). 

* (Cresson, 1887.) This citation, here and elsewhere in the paper, refers to 
Mr. E. T. Cresson's Ofttalogue of the Described Hymenoptera of America north 
of Mexico. 
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491. Phymatooera sp.. West Cliff, May 19, by sweeping Thtrmopnt; a black 

species. 
In the case of the Meua^ it is diflaciilt to say which name should be nsed. 
Only the larva was described as «a/tcum, and when I pnblished the 
notes in *' Psyche" I supposed Mr. Ashniead wonld use the same name 
for the imago. A fuller description of the larva than that formerly 
given is appended.* 

CIMBICINiE. 

492. Cimbex amerlcana Leach, Short Creek, Cusack Banch, larvse; see **Can. 

Ent." 1890, p. 76. N. to Canada. 

BBACONIDJB. 
BRACONINiE. 

493. Vlpio ooloradensis Ashm., two specimens taken, one now in U. S. Nat. 

Mns. and one in Brit. Mus. 

HBCABOUNiC. 

494. GflBDophanes atrata Ashm., Cusack Ranch, Aug. 2. Hym. Colo. p. 16. 

495. Lysltermus coloradensis Ashm. Also high-alpine. 

DORYCTINiE. 

496. Doryctes sp« West Cliff. 

HORMIINiE. 

497. Hormlus americanus Ashm.. Hym. Colo p. 16. 

RHOOADIN^E. 

498. Bhofiras leotus Cr., near Swift Creek. E. to Illinois; see also ** Insect 

Life" 1890, p. 351. 

499. Bhogras intermedius Cr., near Swift Creek. N. to Canada. 

SIGALPHINiE. 

500. Schizoprymnus flssilis Prov. (sub Chelonua)^ Cusack Ranch. Query recte 

fi»su8, a Canadian species. 

CHELONINiC. 

501. Chelonus aculeatus Ashm., near West Cliff. Hym. Colo. p. 17. 

502. *' leBvifrons Cr., Colo, only (Cresson, 1887). 

503. " sericeus Say, Willow Creek, Aug. 27. N. to Canada. 

MICROGASTERINiC. 

504. Apanteles leBvlceps Ashm., Hym. Colo. p. 17. 

505. " sp., cocoons found on Oxytropia lamberti. 



♦ Me8$a salicum. Larva: about 20 mm. long; head shiny, black with a dull 
olive face ; body light bluish green, dorsal vessel appearing as a darker green 
line. Laterally, on each body-segment, except the first and last, is a chrome- 
yellow patch ; above each patch are three black spots (on some segments four), 
and below each patch fonr black spots, the upper anterior one being the largest 
Anal plate blackish. Legs pale green, a blackish spot between most of the ab- 
dominal pairs. On willow, Freer's Ranch, June 12, 1888. 
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506. Apanteles sp., cocoon-cluster ou PotmHWi fnUieoia Brock Bancb, Willow 

Creek. 

507. Apanteles oongrefiratus Say, near Swift Creek. N. to Canada. 
506. Miorofiraster gelechUBd Riley. £. to Missoari. 

509. Mioroplitis fUsclpennis Ashm. MS.; see 10th Rep. Colo. Biol. Asso'u. 

This has not been described, Mr. Howard informs me. 

510. Mioroplitis oeratomlnes Riley. £. to Illinois. 

aoathidin^e:. 

511. Afirathie vulgaris Cr. S. to Texas. 

MBTBORINiG. 

512. Meteorus nlgristifirmus Ashm. MS. 

513. ** anfirustipennis Ashm. MS.* West Cliff. 

514. " robuetus Prov. N. to Canada. 

515. *• vulfirarls Cr., West Cliflf, July 26, by sweeping ; Willow Creek, 
Aog. 27. N. to Canada. 

516. Meteorus politus Prov., Cusack Ranch. Willow Creek, Aug. 2, etc., and 

near West Cliff. N. to Canada. 

517. Meteorus grracilis Prov., West Cliff, by sweeping, July 25. N. to Canada. 

DIOSPILINiE. 

518. Promaohus n. sp., Ashm., near Swift Creek. 

M ACROCENTRIN^. 

519. Macrocentrus montlvagrus Ashm. MS. ; see 10th Rept. Colo. Biol. Asso. 

520. Zele melleus Cr., bet. West Cliff and Aldrich Ranch, June 1. 8. to Tex. 

ALYSHNiE. 
5^1. Pentapleura altlcola Ashm., Hym. Colo. p. 18; see also 3d Rep. Colo. 
Biol. Asso. 

522. Homophyla atrocoxalls Ashm., Cusack Ranch. Hym. Colo. p. 18. 

523. Trachyusa amerlcana Ashm. Hym. Colo. p. 18. 

524. Adelura ampla Ashm. Hym. Colo. p. 19. 

525. •* montana Ashm. Hym. Colo. p. 19. 

526. Diaspasta n. sp., Ashm. West Cliff. 

527. '* montana,. Ashm. MS., near Swift Creek. 

528. '* n. sp., Ashm. 

529. Idiasta amerlcana Ashm. MS. 



* Meteorus angustipennis. Mr. Ashmead identified a number of species for me, 
the names of which are followed by his authority, but of which I can trace no 
published record. I enter these with some hesitation, crediting them to " Ashm. 
MS." I have written both to Mr. Ashmead and Mr. Howard to gain information 
about them. Mr. Howard writes that he cannot tell whether they are published, 
as Mr. Ashmead has published so many short descriptive papers. Mr. Ashmead 
does not remember about them, and has not time to look them up. The Hy- 
menoptera will be getting into a rather chaotic state, if authors cannot them- 
selves tell what they have described. It is time for a supplementary catalogue. 
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DACNUSINiE. 

530. CoBlinius niffripes Ashm. West Cliff, by sweeping, Joly 25. Hym. Colo. 

p. 19. 

APHIDnNiB. 

531. Praon coloradenBis Ashm. Hym. Colo. p. 20. 

532. ** politus Ashm. MS. 

533. Lyslphlebus salicaphis Fitch, West Cliff, July 31. Also high-alpine (as 

iolieaphidia Ashm.). K to New York. 

534. Llpolexis chenopodiaphidis Ashm., Smith's Park, Aug. 6. Also high- 

alpine. 

535. LloplexiB atriventris Ashm. MS., Smith's Park, Aug. 6. Also high-alpine. 

IGHNEUMONIDiB. 
ICHNBUMONINiE. 

536. Ichneumon corvlnus Cr., Willow Creek, Cusack Ranch. N. to Canada. 

537. *' l69tU8 Brull., bet. Micawber Mine and Smith's Park, Aug. 8. 
N. to Canada. 

538. Ichneumon subfulvus Cr., Willow Creek, Cusack Ranch, Aug. 21. Colo. 

only (Creason, 1887). 

539. Ichneumon vultus Cr., Willow Creek, Cusack Ranch, August. Colo, only 

(Cresson, 1887). 

540. Ichneumon longrulus, Cr., between West Cliff and Aldrich, June 1. N. 

to Canada. 

541. NematomicruB coloradensls Ashm., Proc. U. S. N. M., zii, 395. 

542. PheBOfirenes montivasrus Ashm., Proc. U. S. N. M., xii. 394. 

CRYPTIN^E. 

543. Phygradeuon ater Ashm. Hym. Colo. p. 20. 

544. ** laticlnctus Ashm. Hym. C'Olo. p. 21. 

545. ** montanus Cr.. West Cliff, by sweeping, July 20. Colo, 
only (Cresson, 1887). • 

546. Cryptus perslmilis Cr., near Swift Creek. N. to Canada. 

547. *' americanus Cr.. near Swift Creek. N. to Canada. 

548. " luctuoBUS Cr., West Cliff, June 6. Ct)lo. only (Cresson, 1887). 

549. *' pumllus Cr., West Cliff, May 19. E. to Delaware. 

550. Nematopodlus orbitalls Ashm., near Swift Greek. Hym. Colo. p. 21. 

551. Ischnocerus montanus Ashm., Proc. U. S. N. M. xii, 419. 

552. ** incertus Ashm. MS. 

553. Orthopelma coloradensls Ashm., Proc. U. S. N. M. xii, 418. 

554. " amezicana Riley ; see '* Insect Life" 1890, p. 154. 

.555. Hemlteles cinctlcomls Ashm., reared from Apanteles Iseticept Ashm., 

Hym. Colo. p. 21. 
556. Hemlteles alticola Ashm., Hym. Colo. p. 22. 
.5,57. " stifirmatus Ashm., West Cliff. Hym. Colo. p. 21. 

558. Pezolochus atratus Ashm., West Cliff. Hym. C!olo. p. 22. 

559. Caial3rtU8 americanus Ashm. MS. 

560. Pezomachus pettitii Cr., amongst herbage near Gmpe Creek. West Cliff, 

October 6. N. to Canada. » 
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OPHIONINiE. 

561. Ophlon pursratum Say, near Swift Creek. N. to Canada. 

562. *' bllineatum Say, Willow Creek, Cnsack BaDcb. N. to Canada. 

563. Nototrachys reticulatus Cr., near Swift Creek. Colo, only (Cress., '87). 

564. Paniacus ^eminatus Say, between West Cliff and Aldrich Ranch, June 1 ; 

and Cusack Ranch, Ang. 3. N. to Canada. 

565. Casinaria amerioana Ashm., Hym. Colo. p. 22. 

566. Liznneria macer Cr., West Cliff, May 25, Cusack Ranch, Aug. 2. Colo. 

only (Cresson, 1887). 

567. Limneria montana Cr.. Willow Creek, Cnsack Ranch, Aug. 22. Also 

high-alpine. Colo, only (Cresson, 1887). 

568. Limneria valens Cr., Ula, July 30. Colo, only (Cresson, 1887). 

569. Mesochorua AgHia Cr., West Cliff, July 27, by sweeping herbage. Colo. 

only (Cresson, 1887). 

570. B€kncliU8 speolosus Cr., near Swift Creek. Named for me thus, but Mr. 

Howard suggests that probably £. tpiitosmwaB intended, as (here does 
not seem to be any B» ipecio8U9 described by Cresson. 

TRYPHONINiE. 

571. Orthooentrus trifasciatus Walsh, near Swift Creek. £. to Illinois. 

572. Brassus tibialis Cr., near Swift Cr^k. N. to Canada. 

PIMPLINiE. 

573. Bphialtes perlongrua Cr., near Swift Creek. E. to Massachusetts. 

574. Plmpla sexoincta Ashm., Hym. Colo. p. 24. 

575. ** texana Cr. S. to Texas. 

576. *• pedalls Cr. (or tenuicornU Cr. ?). West Cliff, July 27. N. to Canada. 

577. " nibrometculata Ashm. MS., Ula, July 30. 

578. Polysphincta burgressil Cr. N. to Canada. 

579. Gl3rpta varlpes Cr., var. with shorter ovipositor, Willow Creek. Cusack 

Ranch, Aug. 14. Colo, only (Cresson, 1887). 

580. Arenetra ruflpes Cr., near Swift Creek. N. to Canada. 

581. Phytodietus pleuralis Cr., Cusack Ranch. Colo, only (Cresson, 1887). 

582. Buxorides amezicanus Cr., near Swift Creek. N. to Canada. 

583. Odontomerus vlcinus Cr. E. to Massachusetts. 

.584. Ecbthrus nubilipennis Cr. Colo, only (Cresson, 1887). 

585. Meniscus sp.. West Cliff. 

586. Lampronota pleuralis Cr. N. to Canada. 

587. " ruflpes Cr. N. to Canada. 

.588. Thalessa lunator Fab., not observed by me, but Mr. E. L. B. Howard de- 
scribed to me an insect he had seen at Ula, which may have been this. 
N. to Canada; also in the sub-alpine zone. 

BVANIID.SS. 
589. Gasteruptlon occidentale Cr., near Swift Creek. Colo, only (Cress., '87) 

GHALGIDID^. 
Finding that several of the genera found in Custer County did not appear 
to be known in North America outside of Colorado, I sent a list of 
such to Mr. L. O. Howard, who has kindly replied as follows : 
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'*Tbe genera mentioned are all widespread, and by no means confined to 
the mid-alpine fauna. The stady of the Chalcididn is, in fact, so little 
advanced that we are in no position for generalizations like those 
which joa wish to make. I doubt, in fact, whether one-fiftieth of 
our species in this family have as yet been described !" {in litt. Jan. 
12, 1893.) 

To this Mr. Howard adds statistics regarding the genera supposed to be 
only known from Colorado, and as the information embodied in these 
is new and valuable, I give it under the several subfamilies, although, 
to use an Irish expression, it only proves that it doesn't prove any- 
thing. 

EUCHARIN^. 

590. Stlbula montana Ashm., West Cliff, July 27, by sweeping herbage. As 

yet only known from Custer County, Colorado. There is a species of 
SWmla in Virginia, but the genus is otherwise South American. Hym. 
Colo. p. 24. 

EURYTOMINiE. 

591. Burytoma bigrelovleB Ashm.. West Cliff, bred from galls of Trypeta bige- 

lovia. Hym. Colo. p. 25. 

592. Burytoma dlastrophi Walsh, West Cliff, bred from galls of Rhodite$ ignota, 

Rkodites fimformanB and R. bieolor. Also high-alpine. N. to Canada. 

593. Burytoma studiosa Say, West Cliff, bred from galls of Ceeidomyia n. sp . 

near hordeoides, Walsh. N. to Canada. 

594. Iflosoma horde! Harr., var. West Cliff, July 31 ; the variety with pale 

legs, %. N. to Canada. 

TOEYMINiE. 

595. Monodontomerus montlvafirus Ashm. Also in California, parasitic on 

bees (see *' Insect Life" 1892, p. 141). Hym. Colo. p. 25. 

596. Syntomaspis leucopus Ashm. MS., West Cliff. July 27, by sweeping 

herbage. 

597. Syntomaspis lazulella Ashm. 

598. " cupelpes Ashm., West Cliff, July 27, by sweeping herbage. 

599. •* montloola Ashm. MS. ; see '* Ent. News" 1890, p. 79. 

600. Torymus chrysochlora O. S., West Cliff, bred from Rhoditea fusiformaHa 

gall. Also in the N. £. States. 

601. Toryodus rudbecklsB Ashm., West Cliff, bred from an undetermined gall, 

supposed to be Cynipid. Hym. Colo. p. 26. 

602. Torymus mag'niflcus O. S., West Cliff, bred from Rhoditea Hcolor galls. 

E. to Connecticut. 

603. Torymus cyaneog'aster Ashm. MS., Ula, July 30. 

604. '* sp., bred from galls on willow ; see " Entom." 1890, p. 282. 

605. " n. sp., Ckll., bred from gall of Ceeidomyia alticola. 

606. ** sp.. West Cliff, May 19, by sweeping Thermopaia; brilliant blue- 

green, with a long, straight ovii)ositor. 

TRIDYMIN^. 

607. Tridymus cobaltinus Ashm. MS., West Cliff, by sweeping herbage, July 27 

Mr. Howard writes, ** we have species of TWdymiwfrom Richfield Springs, 
N. Y., the elevation of which I should estimate at 1000 feet, and from 
Washington, D. C, where, as you know, we are not over 200 feet above 
sea-level." 
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PTEROMALINiE. 
606. BhopalicuB coloradensis Ashm. Hym. Colo. p. 27. 

609. Dlpara latipennis Ashm., Dear West Cliff. Hym. Colo. p. 26. 

610. Eutelus sp., West Cliff, bred from galls of Cecidomyia $.-brassieoide8 ; see 

"Entom."1890. p. 282. 

611. Eutelus flavipes Walk.?, West Cliff, bred from an ODdetermined gall od 

a species of Compontm. Hym. Colo. p. 27. E. flavipes was described 
from England. 

612. Habrocytus roseB Ashm., West Cliff, July 26, by sweeping, and bred from 

galls of Ehodites fusiformans and R. ignota; also captured at Ciisack 
Banch, Aug. 2, and Smith's Park, Aug. 6. 

613. Habrooytus obscuxipee Ashm., West Cliff, bred from Ehoditsi bicolor 

galls. May ; also from galls of Rkodites ignota, Hym. Colo. p. 27. 

614. Cecldostlg'ma mefirastigrina Ashm. MS., Smith's Park, Aag. 6. Presum- 

ably should be Ceddostiba. 

615. Olypbe flavipes Ashm. MS., Hugg Banch, Aug. 9 ; bright green with tri- 

angular abdomen. 

616. Qlypbe virldicyaneus Ashm. MS., Smith's Park, Aug. 6. 

617. Stenomalus muscaruxn Walk., West Cliff, July 26, by sweeping, % . This 

species, Mr. Howard informs me, was described from England. 

618. Amblymerus productus Ashm., Ula. July 30. 

619. Meraporus montioola Ashm. MS., Cusack Banch. Aug. 2 and 3; and near 

West Cliff. 

620. Platytermus dtripes Ashm. MS., West Cliff, July 27, by sweeping herbage- 

H. roaa has been bred from a gall collected in British Columbia; see 
"Can. Ent" 1890, p. 56. 

Mr. Howard writes : '' Of RhopalicuM we have one species from eastern 
Tennessee at a point the elevation of which is about 1500 feet ; of 
Habrocytus we have two species from Washington, D. C, one from 
Los Angeles, Cala. (elevation 500 feet), one from Virginia (elevation 
about 500 feet) ; of Platytermus we have one species from Albany, N, 
Y. (elevation 500 feet), one from Alameda, Cala. (elevation about 100 
feet), and one from Nevada County. California (elevation abont 3000 
feet) ; of Amblymerus we have one species from Virginia ; of Stenomalus 
we have one from District of Columbia, one from Agricultural Col- 
lege, Michigan (elevation 500 feet), one from Virginia, and one from 
Alameda, Cala. ; of Ceeidostiba we have one from Pine Canon, Cali- 
fornia (elevation not known) ; of Meraporus we have one species from 
the District of Columbia, one from Virginia, one from Athens, Qa. 
(elevation 500 feet), one from Los Angeles, Cala., one from Agricultural 
College, Michigan, one from eastern Tennessee (elevation 1500 feet), 
and one from San Bernardino County, California (probably about 1500 
feet to 2000 feet)." 

ENCYRTINiE. 

621. Homalotylus bifasolatus Ashm., taken in August. Hym. Colo. p. 28. 

622. Encyrtus sulcatus Ashm. MS., West Cliff, July 27, by sweeping herbage. 

623. ** subauratus Ashm. MS., West Cliff, July 27, by sweeping her- 

bage. 

624. Encyrtus subopacus Ashm. MS., West Cliff, July 27, by sweeping herbage. 
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TBTRASTlCHINiG. 

625. Tetrastichus roB8B Ashm., West Cliff, bred from galls of Rkodites hieolar. 

S. E. to Florida. 

626. TetrastichuB sp., bred gall of Ceeidomyia t.-ftatotoj. 

I.EP1DOFTERA. 

PAPILIONIDiB. 
PIBRINJB. 

627. Neophasia menapla Feld., Beddoes' Old Ranch, Ang. 25 ; N. to Washing- 

ton, where it occurs at 1900 feet (Stretch), and Vancouver Island. 

628. Pleris sisymbri Bdv., Cusack Ranch, May 12; see also 6th Rep. Colo. Biol. 

Asso'n. W. to California and S. to Arizona. 

629. Pleris protodlce B. and L., West Cliff, May 25; April 15; Jane 26, com- 

mon. N. to Canada. 

630. Pleris oleracea Bdv., near Swift Creek, May 9. N. to Canada. 

631. *' ** form hiemalU Harr. 

632. Nathalie lole Bdv., near Swift Creek. June 17; two forms. aureomacuUUa 

and Jlav<m€iculata; see 4tb Rep. Colo. Biol. Asso'n. 

633. AnthocharlB ausonldes Bdv., Rosita (Nash); near Cusack Ranch, June 

19 ; at rest on QUia, May 24 ; June 26. N. to Alaska. 

634. Callldryas eubule L., Rosita (^^a8b). A southern species, with individ- 

uals straggling northward ; the genus has migratory tendencies. 

635. Gollas meadli Edw., Rosita (Nash). Really a high-alpine species. N. to 

Montana and S. to New Mexico. 

636. Gollas e\irytheme Bdv. N. to Canada. 

637. " " var.atitwmnaZifCkll., West Cliff, May 23, at flowers of 

Thermapns. A specimen in Brit. Mus. 

638. Gollas eury theme var. eriphyle Edw. 

639. *• " var. intermedia Ckll., West Cliff, May 25; May 19. 

640. " " var. keewaydin Edw. 

641. " " form pallida Ckll., West Cliff, May 19, etc. ; see '* West 

Amer. Sci." November, 1887, p. 217. 

642. Gollas alexandra Edw., Cusack Ranch, Aug. 3; below Micawber Mine, 

Aug. 8; Beddoes' Old Ranch, Aug. 15; flying abundantly, June 20; 
July 9. N. to Canada. 

643. Terias nlolppe Cram., June 17, by Swift Creek. A southern species, but 

E. to Pennsylvania. Down to Pueblo County (Nash). 
A third species of Coliai, C. aettdderii Reak., was taken in the high-alpine 

zone, but not lower. Nathalis iole is a species of the plains, essentially 

southern, but going quite high in the Rocky Mountains, even up to 

the lower portion of the high-alpine zone. 
The PierinsB of our region show clearly a mingling of the boreal and 

southern fauns. 

PARNASIIN^E.* 

644. Pamasslus smlntheus Dbi. and Hew., near Cusack Ranch, June 19; 

Oak Hollow, June 26. The species goes N. to Canada.! 



* = Pamaseiidw, Elwes, P. Z. S., 1886, p. 18. 

t Canada. Here and elsewhere in the paper, used in the wide sense, as in- 
cluding '* British America." 
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PAPILIONIN-«. 

645. Paplllo rutulus Bdv. N. to British Columbia. 

646. " aeterlsa Fab. U. S. generally, and in Canada. 

647. " zolicaon Bdv., Boeita (Nash). A Californian type; see *'Papilio/' 

1883, p. 54, et seq. N. to Montana, S. to Arizona. 

648. Paplllo pbllenor L., Bosita (Nash). U. S. generally, and Canada. Arizona 

( W. H. Edw., " Papilio" 1882, p. 28). 
P. rutulut and atterias were common, but I never myself saw aolieaan or 
philenor. P. aolteaan is an alpine insect, having been taken by the 
late Mr. Foster in the high-alpine at Marshall Pass. P. philenor, on 
the other hand, seems to be sub-alpine or hardly alpine; Mr. Nash 
took it also at Pueblo. P. nitulut has a wide range in altitude, going 
into the high-alpine; and down to Trinidad (Colo.), where it was 
found by Mr. Nash, and Denver (H. Q. Smith, Jr.). 

NYMPHAUDJEl. 
EUPLCEIN^E. 

649. Danals plezlppus L., June 18; May 14; April 24 (B. Cusack); July 19, 

at flowers of OxytropU lamberti and TrifoUum praterue; July 20, at 
flowers of OiUa, 

650. Danals berenlce Cram., Bosita (Nash) ; near Ula, June 26. 

D. plexippui goes N. to Canada, and S. into the neotropical region. />. 
bereniee extends southward. 

NYMPHALINiE. 

651. Affraulls vanlUflB L., Bosita (Nash). It was in 1880 that Mr. Nash took 

this and C eubulet both southern species, at Bosita. 

652. Buptoleta Claudia Cram. Also sub-alpine. Properly a southern species, 

but E. to New York, and has occurred in Canada. 

653. Ar^ynnls dprls Edw. N. to Montana, S. to Arizona. 

654. " myrlna Cram., near Taylor Creek, June 9 (Nash). N. to Alaska 
I took some other Argynnids, but they were sent to Mr. Elwes, who did 

not identify them for me. 

655. MelltSBa mlnuta Edw., near Wolfl^s Cabin ; June 26. 8. to Arizona and 

New Mexico. 

656. Melitesa nubi^ena Behr., Boeita (Nash). N. to Montana, W. to California. 

S. to New Mexico. 

657. Phydodes nycteis Dbl. N. to Canada. 

658. '* tharoB Drury, Boeita (Nash). N. to Canada. 

659. " camillus Edw. Has a wide range in altitude, high-alpine to 
sub-alpine. N. to Montana, E. to Kansas. 

660. Phydodes vesta Edw., Bosita (Nash). 3. to Texas. Also taken by Mr. 

Nash at Pueblo. 

661. Orapta zephjmis Edw., Bosita (Nash). Swift Creek. N. to Montana, S. 

to Arizona, W. to California. 

662. Vanessa antlopa L.. West Cliff, May 19; April 14; April 1; March 29; 

near Swift Creek, June 17. Also European. 

663. Vanessa mllbertU Oodt.. May 8; April 14; April 13. N. to Canada. 
664.* '* *' var. tubpioiida Ckll., West Cliff, May 19: see also 

•• Entom." July, 1889, p. 185. 

TBAN8. AM. ENT. 80C. XX. (45) DBCEMBEB, 1893. 
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665. Vanessa califomica Bdv., Bosita (Nash). Also in Oregon, Nev. and Cal. 

666. Pyrameis atalanta L., Beddoes' Old Banch, Aug. 9; neai West Cliff. 

April 28; Swift Creek, May 13. Also European. 

667. Pyrameis hiintera Fah., becoming common on June 27. ** North America 

generally" (W. H. Edwards). 

668. Pyrameis cardul L., West Cliff, May 23: May 19: April 28, very abun- 

dant; April 23; at flowers of Mertenna, May 16. 

669. Psrramels oardul form minor Ckll., near Conway Banch, Jane 26. 

670. Junonla ooonla Hbn., Bosita (Nash). A soathern type, but has been taken 

in Maine and Ontario. 

671. lilmenltls weldemeyerU Edw., Beddoes' Old Banch, Jane 26. Extends 

ap to timber line, and down to the sob-alpine. N. to Montana, 8. to 
Arizona. 
Mr. Nash informed me that he took Argynnis hefena E^w., A. deeta Edw., 
A. hetperis Edw. and A. eurynome Edw., at Music Pass. This is in 
Caster County. 

SATYBINiC 

672. OoBnonjrmpha ochracea Eklw.. near Taylor Creek, June 9 (Nash) ; near 

Oak Hollow, June 26. N. to Canada, S. to Arisona. 

673. Hlpparohla rldlnirsll Eteak., abundant. June 26. N. to Montana. 

674. Satsrrus oharon Edw., Bosita (Nash) ; I also met with the species. N. to 

Canada. 

675. Ohlonobas ohnrxus Westw. and Hew., Bosita (Nash). Goes up to timber 

line, where it is chiefly found. N. to Canada. 

676. Ohlonobas uhlerl Beak., Bosita (Nash) ; near Swift Creek. N. to Mont. 

Erehia epip$odea Butl. was taken by Mr. Nash at Music Pass. 

LYCJBNIDJB. 
LEMONnNiE. 

677. Lemonlas cythera Edw., Bosita (Nash). Mr. Nash also found it at Music 

Pass. S. to Arizona. Another species of the genus, L. nais Edw., 
occurs in Colorado, and was found by Mr. Nash iu Hardscrabble Canon. 

LYCENINiE. 

678. Thecla augrustus Kirby, Willow Creek. N. to Canada. 

679. " behril Edw., Bosita (Nash). W. to California. 

680. " eryphon Bdv.. Bosita (Nash). W. to California. 

681. *' dumetorum Bdv., Bosita (Nash). Also in Oregon and Nevada. 

682. Obrysophanus thoe B. and L., Bosita (Nash) ; West Cliff, July 26. N. to 

Canada. 

683. ObryBoP^^^^^ helloidee Bdv. Also high-alpine, frequent. N. to Mon- 

tana, W. to California. Bosita and Music Pass (Nash). 

684. 01iry<9oP^^^^^ slrlus Edw., Bosita (Nash). N. to Canada, S. to Arizona. 

685. Lyceena lyoea Edw., Bosita (Nash); near Swift Creek. N. to Montana, 

S. to Arizona. 

686. Lyoeena ssepiolus Bdv., Bosita (Nash) ; I took it both in the mid-alpine 

and high-alpine zones. N. to Canada. 

687. Lyc»na oro Scudd., We^t Cliff, May 23. Also high-alpine; also in New 

Mexico and California. 
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688. Lyc»na rustics Edw., Bosita (Nash). I took it in Saguache and Sammit 

Counties. N. to Canada. 

689. Lycesna battoides Behr., near Swift Creek. Also in California and Nev. 

690. '* melissa Edw., RosiU (Nash) ; near Swift Creek. F. to Montana, 

E. to Kansas, S. to Arizona. 

691. LyosBna sairlttiffera Feld., Bosita (Nash). Also in Nevada and Cala. 

692. *' acmon Dbl. and Hew., West Cliff, May 25, on dry bench above 

creek ; also hiRh-alpine. N. to Washington. 

693. Lycssna pseudarirlolus var. violaeea Edw. N. to Alaska. 

694. *' oomimtas Gdt, Bosita (Nash). Also in Atlantic States. 

HE8PBItID.ZB. 

695. Thjrmellous ffarita Beak., Bosita (Nash). N. to Canada. 

696. Pamphila unoas Edw., West Cliff, May 25. on the dry bench above creek, 

abundant at flowers of Senecio and Eryiimum, N. to Canada. 

697. Pamphila Colorado Scudd., Bosita (Nash). N. to Washington. 

698. " rhesus Edw., Bosita (Nash). 8. to Arizona. 

699. " draco Edw., Bosita (Nash). Colo, only (W. H. Edw., 1884). 

700. Pyrcrus tesseUata Scudd.. Bosita (Nash). N. to Canada, also southward. 

701. " osBspltalls Bd v.. Willow Creek. This species extends downwards, 

Mr. Nash having taken it at Pueblo. N. W. to Oregon, W. to Cala. 

702. Nisonlades Juvenalls Fab. Widely distributed, Quebec, Fla., Ariz., etc. 

703. *' brizo B. and L.. Bosita (Nash). N. to Canada. 

704. '* pacuviuB Lintn., Bosita (Nash). S. to N. Mex. and Arizona. 
704a. ** icelus Lintner. 

7046. *' persius Scudder. 

SPmNGIDJB. 
CHiCROCAMPINiE. 

705. Deilephila lineata Fb., Splaun Banch, May 18, and common generally. 

A species of extremely wide distribution, both in altitude and latitude. 
It is also neotropical. 

SMERINTBINi^ 

706. Smerinthus cerlsyi var. oHarte Streck. This species is boreal. I only 

took one imago, but the larva was not uncx)mmon. 

The late Mr. W. S. Foster informed me that he found Pttanias myops at 
Salida, in the lower mid-alpine of Chaffee County. 

In "Entom. News," 1891, pp. 190-192, Mr. D. Bruce has a most interesting 
list of the SphingidsB of Colorado ; would that he more often gave us 
the benefit of his great knowledge of western Lepidoptera and their 
habits! There is, however, one thing in the article referred to that I 
wish to complain of: Triptogon occidentalU and Ptumias myops are said 
to be "common throughout the State," and there are similar state- 
ments regarding several other species. In respect to D. lineata, the 
remark "abundant everywhere," may be allowed to pass; but do T. 
oecidentalis or P. myops go above the sub-alpine and lower mid-alpine 
zones respectively? I very much doubt it, especially in the case of 
the former, although, of course, I would at once cease to question if 
Mr. Bruce gave definite facts to the contrary. Should it not rather 

TBANS. AM. BNT. 80C. XX. DBCBMBBB, 1893. 
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have been said ** Common throaghoat the State at suUabls devatiatu T' 
Mr. Brace is by no means specially to blame in regard to looseness of 
statement ; many of our best writers, now and in the fiast, have been 
content to jump at conclusions, and assert that insects Inhabited "the 
whole Bocky Mountain region," or ** the whole United States," with- 
out anything like the amount of information to justify such state- 
ments. Owing to this prevalent looseness of statement, accuracy 
about localities has not been valued, and the science of geographical 
distribution has suffered greatly. 

8BSIIDJE1. 

707. Sesia n. sp., Ckll. ; see " En torn." 1891, p. 229 (foot-note). 

708. Sesia aff., sp., with orange wings and strongly pectinated antenne ; near 

Ula. 

708a. Sesia sp., near hylotomiformi$ Walk., but bands on abdomen silvery. 

7086. Sesia n. sp. aff. pfframidalit Walk. 

708c. Buhyparpax rosea Beut. Described from a West Cliff specimen in Bull. 
Amer. Mus. Nat Hist, February, 1893, p. 19. 

708el. P3nrrliot8BXiia coloradensis Beut Described from a Wet Mountain Val- 
ley specimen in Bull. Amer. Mus. Nat. Hist, Febraary, 1893, p. 25. 

PEBIOOPIDJEl. 

709. Onopheela vermiculata Grt. and Bob., abundant; moth bred July 4, and 

June 28. Also high-alpine. 

LITH08IIDJB. 

710. Lithosla cephalioa Grt and Bob., Cusack Bancb, Willow Creek, August 

ABOniDJB. 

711. Euprepia (Platarctia) hyperborea Curt, Short Creek, Cusack Banch. 

712. Arctia blakel Gr. 

713. " flffurata Drnry. One specimen, referred by the late Mr. Hy. Ed- 

wards to A, f. -pallida Streck. 

714. Arotla dleokii Neum.? Cusack Banch, August (M. £. Cusack); perhaps 

not distinct from the last 

715. Leptarotia califomias Walk., near Swift Creek, named for me by Mr. 

Hy. Edwards as L. /ena Bdv. 

716. Nemeophila petrosa Walk. 

717. Hallsiodota maculata Harr., the imago taken, and also bred from cocoon 

found on Bound Mountain, Silver Cliff. 

SATUBNIIDJB. 

718. Attacus ffloveri Streck.; see 6th Bep. Colo. Biol. Asso'n, Bosita (Nash); 

near Ula. Also down to Canon City and Pueblo (Nash). 

719. Pseudohazls efflanteria Bdv., Bosita (Nash). Also at Manitou (Packard). 

LASIOCAMPID.S2. 

720. Cllsiocampa callfomica* Pack. ; common about West Cliff, etc. ; abun- 

dant near San Francisco (Stretch). 

* Clisioeampa incurva Hy. £dw. I sent Mr. H. G. Dyar some specimens from 
Wet Mountain Valley which I had supposed to belong to ealifomicoj and he in- 
forms me that they are typical incurva. 
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721. Clisiooampa sp.; see 4th Bep. Colo. Biol. Asbo'd. 

The larva of C. ealifamiea^ when newly hatched, is abont 2 mm. long, 
doll black, with long pale haire. 

AQABISTIDwai. 

722. Alypla lorquinil G. and B., Bosita (Nash). Also at Marshall Pass (Foster). 

At lower altitudes this species seems to be replaced by A. octowuieulataj 
which Mr. Nash found at Pueblo, and Mrs. Cusack at Colorado Springs. 

OOSSIDwSl. 

723. Hypopta bertholdl Grote, Cusack Banch, frequent 

Several specimens of a moderately large (Dossid larva, rod in color, with 
a curious caudal horn having an upward curve, were found near the 
Cusack Banch on April 1, 1888. 

HEPIALID.S1 . 

724. Hepialus hyperboreus Moeschl. 

NOTODONTIDJB. 

725. Cerura sp. 

I am sorry my list of the Borabycoid groups is so incomplete. The late 
Mr. W. S. Foster gave the following list of species which he had taken 
at Salida, in the lower mid-alpine of Chaffee County, about tbirty-flve 
miles northwest of Wet Mountain Valley,— ^<taciM gloveriy Oloveria 
ariaonenaia^ Seirarctia dio, Haliaidota trigona, H. argeniata, H. (^mbigwiy 
Ctenucha veno$a, Cossui retieulatut^ Araehnit picta and Euprepia eaia 
var. americana. HemUeuca maia var. nevadensU was taken by Mr. Nash 
in Huerfano County (which borders on Custer County to the south) 
and at Pueblo. Eq^ntheria redueta (= permaeuhta), which has been 
recorded from the Platte Canon, was also found at Salida by Mr. 
Foster.* 

NOOTUID-ZB. 

726. Peridroma sauoia Hbn. 

727. Noctua olandestina Harris. 

727a. Oameades satis Harv. ? Sent to Mr. Hy. Edwards. 

728. Ohoriza^otls auxiUaris Grt ; Cusack Banch, June 18, abundant. Also 

high -alpine. 

729. Ohorizaffrotis introferens Grt. 

729a. Tarache an^ustipennls Grt.? Sent to Mr. Hy. Edwards. 

730. HydrcBOia nictitans var. erythrosiigina Haw., Willow Creek, Cusack Banch ; 

Short Creek, Aug. 22 ; also European. 

731. Ufeas satyrious Grt., very common in houses. 

732. Oaradrina oivioa Grt., West Cliff, June 7. Described from a specimen 

taken in Colorado by Prof. Snow. 

» Dr. A. S. Packard, in Ann. N. Y, Acad. Sci. May, 1893, pp. 81-82, 89, gives an 
account of the larvsB of two moths new to our list. These were found iu the 
vicinity of West Cliff, and are identified as— (1) Eepantheria permacuUUa {Pack,) 
(2) Ctenucha ereaaonatia QroteJ 

TBAN8. AM. BNT. 80C. XX. DECEMBER, 1893. 
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733. Oalocampa olneritia Grt. E. to New Jersey. Maine (Mrs. Femald). 

734. Oucullla montansB Ort. N. to Montana. 

735. Plusla iTftinnia subsp. ealifamiea Speyer, Willow Creek, Cosack Ranch ; 

near West Cliff, May 29. 

736. Plusia ni snbsp. hra$»iem Biley, frequently taken : one bred from larva 

found Aug. 1 at West Cliff; was darker and more suffused than usual, 
reniform spot rounder below, and separated from orbicular. 

737. PluBia u-brevi8 Brit. Mus. Cusack Ranch. Aug. 1 (M. E. Cusack). 

738. Antaplaira dlmldiata Grt. Originally described from a specimen taken 

by Prof. Bnow in Colorado. 

739. Oopsblepharon subflavldens Grt., West Cliff, July 25. The specimen 

is now in Brit Mus. 

740. Hellothls armifiror Hbn. Also European and in the tropics; cosmopolitan. 

741. ** ** var. «iii6ro«a Grt. 

741a. Anomls eroes Hbn. ? Sent to Mr. Hy. Edwards. 

742. PseudantboBcia tumlda Grt. 

743. Drasteria erechtea Cram. E. to New Jersey, etc., widely distributed. 

744. Oatooala mariana Hy. Edw., Willow Creek, Cusack Ranch, Aug. 26. 

745. '* brisels var. groHana Bailey, Short Creek, Cusack Ranch. Aug. 30. 

C. briseis occurs in New Jersey. 

746. Erebus odora L., var. at light, West Cliff, July 30 (Mrs. Charlton). 

This specimen has a strong white belt on both wings; whiter and better 
developed than in any of the Jamaican examples I have seen. Mr. 
Grote wrote in *'Can. Ent." 1887, p. 220, **Ertbu9 odora may breed in 
So. Colorado." 

747. Homopyralis dlsoaliB Grt. 

748. Bleptina oaradrinalls Gn., var. The species is in the N. J. list. 

Peridroma saucia is quoted by Prof. Smith from North and South America, 
Europe and Asia — a sufficiently wide distribution ! Noelua dandeitina 
is boreal and widely diffused in N. Amer., where it appears to repre- 
sent the European Agrotii obsura (= ravida). The two species are so 
much alike that Mr. Tutt (*' British Noctute,*' vol. iij, judging from 
superficial appearances, does not separate them; but according to 
Speyer and Smith, there are good structural characters in the male, 
making it impossible to rank the two forms as specifically identical. 
Chor. auxt/iarif and C. introferens both extend to Texas and California. 
So, of four species of Agrotii sens, lat., one is boreal and circumpolar, 
one is boreal American, and two are western. 

aEOMBTBID.ZB. 
ENNOMINiE. 

749. ProohCBTodeB catenulata Grt 

750. Tetrads sp. 

751. Endropla madusaria Walk., Cusack Ranch (M. E. Cusack). R to New 

Jersey (Smith). 

752. Metrooampa mar^aritata var. perlata Gn., Cusack Ranch (M. E. Cusack) 

and elsewhere ; at light, July 5. The species is European. 

753. Sicya macularla Harr. K to New Jersey. 

754. Lychnosea helveolaria Hulst, Cusack Ranch, at light, Aug. 2. 
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OBOMBTRINiC. 

755. Aplodee Junotolinesrla Graef, Cniack Baneh (M. £. Cusack). 

756. Ohlorosea blstriarla Pack., West Cliff, July 29, at rest on Senecio doug- 

la$U var. ; also at light. 

ACIDALINiE. 

757. Bphyra plantaffenaria Halst 

OABBBlNiG. 

758. Deilinia variolaria Go., Jnoe 26, etc E. to New Jersey. 

759. *' erythremarla Go. E. to New Jersey. 

760. Semlothiaa reepersata Halst, West Cliff, May 25. 

761. Phasiane ourvata Grt., Cusack Banch (M. £. Cusack). 

762. Marmoptennc formosata Streck., Cusack Bauch (M. E. Cusack), and 

elsewhere in that vicinity, not uncommon. 

763. Thamnonoma flavioaria Pack., West Cliff, July 26, both sexes taken 

^ing amongst Bib€$ aureum* 

764. SeUdosema Jutumaria Gn., bet. Wolffs Cabin and Smith's Park, Aug. 7. 

765. Fidonia flmetarla G. and B. 

766. Oorytodes trilineaiia Pack., one taken, 1889. 

767. Oaripeta niveostriata II u 1st MS., Cusack Ranch (B. Cusack) ; wings red - 

brown, streaked with white. 

LARENTINiC. 

768. LithoBteffe virfirlnata Graef., Cusack Ranch (M. E. Cusack). 

769. Philereme oalifomlata Pack., Cusack Ranch, Willow Creek, Aug. 19. 

770. Petrophora testata L., Short Creek, Cusack Ranch, Aug. 21. 

771. " populata L., near Swift Creek, frequent. 

772. ** prunata var. nubilata Pack., Cusack Ranch (M. E. Cusack). 

773. '' montanata Bork., Willow Creek, Cusack Ranch, August. 

774. Olauoopteryx osBSiata Bork., var. 

775. Bupitheoia Implioata Walk. 

P, populata And O. cetiato are recorded by Packard from Labrador. These, 
with the other species of Petrophora, are probably circumpolar ; they 
afford an instance of variable species inhabiting a wide area, the va- 
rieties not giving rise to distinct new species, but rather to local races. 
Butler (" Papilio," 1881, p. 222) has expressed some doubt as to whether 
the American species called "eastiato" is ideniical with that of Europe. 

PYRAUSTIDJB. 

776. NomophUa noctuella S. V., quite common; Cusack Ranch, August (M. 

E. Cusack) ; West Cliff, May 25 ; July also. Also European, etc. 

777. PirrauBta insequallB Gn. E. to New Jersey (Smith). 

778. " boreaUs Pack.. West Cliff, July 31, and July 27, at light Goes 
northeast to Labrador (Packard;. 

779. Pyrausta ausrustalis Grt. 

780. '' sifirnatalis Walk., West Cliff, July 31, at light. 

781. " maffdalena Fern. ?, named for me as plumbofateialit, and there- 
fore I suppose is magdalena ; see *' Can. Ent'' 1892, p. 122. 

TSAN8. AM. BNT. 80C. XX. DECBMBBB, 1893. 
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782. PyrauBta mustellnalls Pack., Casack Banch (M. K Cusack). 

783. " fomoferalls Hoist, Cusack Ranch. 

784. luOJLoetege chortalls Grt. £. to New Jersey (Smith). 

785. ** sp., larva injures alfalfa; see 1st Bep. Colo. Biol. Asso'n. 

786. ** BticticaliB L.« West Cliff, July 31. at light ; Cusack Banch (M. 
£. Cusack). R to New Jersey (Smith). 

787. liOXOBtesre oerealis Zell., West Cliff, etc., abundant; May 23. K to N. J. 

788. Sooparia oentuiiella S. V., Cusack Banch, Willow Creek, August. 

PHYOrnD.S2. 
PHYClTINiE. 

789. Dioryotria aotuaUe Hulst, West Cliff, early in June; named for me as 

actueUa, 

790. Ideg&Bis atrella Hulst, described from a specimen sent to Mr. Hy. Ed- 

wards, but now in Mr. Hulst's collection. Phycitid» N. A., p. 166. 

791. Plodia interpunotella Hbn., We^t Cliff (introduced); larvie found at 

West Cliff in a box of crackers from Denver. £. to N. J. (Smith). 

PBORIINiC 

792. Bckffonotia BCk^anella Hulst, West Cliff, May 24, at light ; see Hulst, Pby- 

citidiB of N. A., p. 205. 

793. Altoona ardiferella Hulst, West Cliff, at light, July 31 ; this was only the 

second specimen known. 

CBAMBIDJB. 

794. Crambus ixmotatellus Walk., West Cliff, amongst herbage, July 26 and 

Aug. 1. 

795. Oramous rurioolellus Zell., West Cliff, Aug. 1. 

796. '' oallflrlBosellus Clem., West Cliff, at light, July 31. E. to New 

Jersey (Smith). 

797. Crambus luteolellus var. tUte Ckll., the original specimen was sent to 

Prof. Fernald. It seems to me to be a distinct variety, but I judge 
only from a comparison of descriptions; see **£nt. Mo. Mag." May, 
1888, p. 272. 

PTBBOPHOBIDiB. 

798. Platyptilia oarduldactyla Biley, Cusack Banch. 

799. CBdematophorus ffriaeuB Walsm., Willow Creek, Cusack Banch, Aug. 25. 

800. *' InquinatUB Zell. (= ambrosim Murtf.), near West Cliff; 
the specimen now in Lord Walsingbam's collection. 

801. Leioptilus hellanthl Wlsm., Short Creek, Cusack Banch, Aug. 21. 

802. *' subochraceus Wlsm., Smith's Park, Aug. 7. 

803. ** Bulphureodactylus Pack., a specimen found at Ula, July 30, 
is probably this. 

A PiatyptUia, not identified (the specimen is with Lord Walsingham), was 
bred from larva on CastUleia paUida var. eieuminata at West Cliff. 

OBNBODIDiB. 

804. OmeodeB hexadaotyla L., West Cliff, etc., common; Cusack Banch, 

Aug. 2 ; West Cliff, July 31 ; sbundant, April 3. Also European ; see 
*'Ent. Mo. Mag." 1889, p. 213. 
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TOBTBIOIDiB. 

805. Ptyoholoma persioana Fitch. £. to New Jersey (Smith). 

806. Seriooiis vetulana Wlsni., Cussck Ranch, Aug. 2. 

807. Pesdlsca ridinfirsana Rob., West Cliff, July 29. 

808. " femaldana Grt., Cusack Ranch, Aug. 2. 

809. *' oulmlnana WIsm., Cusack Ranch, Willow Creek. 

810. Semasia ollvaoeana Riley, Cusack Ranch, Willow Creek. 

811. " tarandana Moeschl.. West Cliff, May 24. 

812. Oarpocapsa pomonella L., West Cliff (in imported apples). A European 

species. Not really belonging to the fauna of our district. 

PLnTBLIiID.S2. 

813. Plutella oruciferarum Zell., West Cliff, May 25, locally abundant; also 

European. 

GELiEiQHIID.ffi . 

814. Pseoadia semllufirens Zell. 

815. WalBhia amorpheeella Clem., Willow Creek, Cusack Ranch, August. 

816. Gelecliia erallee-solldafirinis Riley, galls only found. £. to New Jersey 

(Smith). 

817. Depressaria sp., at light, April 12. I may have taken more than one spe- 

cies of this genus. One specimen was referred with doubt to D. hUa- 
rella Zell. 

LAVBBNID.S2. 

818. Lavema deflnitella Zell., Willow Creek, Cusack Ranch, August 

lilTHOOOIiiLiETIDJB. 

819. Lithocolletis sp., on Populua tremtUoides, 

820. " sp., on Salix. 

COIiEOPHOBIDiB. 

821. Coleophora sp., larvse in cases on BigeUwia, West Cliff. 

H£TEROPTERA. 

Of 43 species identified, 28 are boreal or widely distributed, 13 are western, 
and 2 southern. 

SCUTELLEBIDJB. 

822. Homesmus b^usris Uhler, on timothy grass, % and 9> Cusack Ranch, 

Willow Creek, Aug. 21. 

823. EuryffaBter altematus Say. Northeast to Muskoka Lake District, Can. 

(Van Duzee) ; also in Summit County. 

COBIMEIi^NID^. 

824. Corimelesna nitiduloldes Wolff. East to New Jersey (Smith), 

PENTATOMID^. 
ASOPIN^. 

825. Perlllus oonfluens H.-Sch. Uhler gives " S. W. States." 
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826. Perlllufl exaptus Say, Ula, Nov. 12. E. to New Jersey region* (Smith). 

PENTATOMINiC. 

827. Buohlstus varlolarlus Pal. Beauv., West Cliff, May 23, by sweeping 

Thermoptis. E. to New Jersey (Smith). 

828. Hsrmenarcys aequalls Say, near West Cliff, July 30. E. to New Jersey 

region (Smith). 

OOBBID^. 
ALYDINiE. 

829. AlyduB eurlnus Say, Ula, July 30. Also bigh-alpine ; but in Mesa County 

at about 7000 feet. Northeast to Muskoka Lake District, Canada 
(Van Duzee). 

RHOPALINi£. 

830. Harmostes reflexulus Slal., near West Cliff, end of July. Uhler writes 

*' Western States." 

831. Oorlzus hyallnus Fb., Ula, July 30. Also high-alpine. '* Western States" 

(Uhler, Check-List, 1886). 

ItYQMTDM. 
NYSHNiC. 

832. Nysius sp., Ula, July 30. 

CTMIN^. 

833. Oymus luridus SUl.. near West Cliff, end of July. N. E. to Muskoka 

Lake District (Van Duzee). 

G£OCORIN£. 

834. QeocoriB decoratus Uhl., Ula, Nov. 12. ''Western States" (Uhler. 

Check-List). 

MYODOCHIN^. 

835. Pamera fallax Say. Not in Ubler's Check-List. 

836. Bmblethls arenarlus L. E. to New Jersey region (Smith). 

837. Peritreohus ftratemuu Uhl., Ula, Nov. 12. £. to N. J. region (Smith). 

838. Bremocorifl ferus Say. E. to New Jersey region (Smith). 

LYGiCINiE. 

839. Melanoconrphus facetus Say. Also in Chaffee County. "Southern 

States" (Uhler). 
810. Melanocoryphus admirabills Uhl.. Ula, Nov. 12. ''Western States" 
(Uhler). 

841. Lyffeeus kalmli Stal. E. to New Jersey region (Smith). 

842. •' reclivatus Say, Ula, Nov. 12. "Western States" (Uhler). Also 

at Fort Collins (Biley and Blount). 
L. turcicus Fab., occurs at the lower end of Wet Mountain Valley, just in 
Fremont County. 

^ Prof. Smith includes in his New Jersey Catalogue (1890; many species which 
" may reasonably be expected to be found," but have not actually occurred in the 
State. This method is rather confusing, and likely to lead to errors of citation, 
but for present purposes it is enough to cile as above. 
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OAPSm-ffl. 
MINlNiC 

843. Ldlrls afflnls Bent., Ula. July 30. N. E. to Mnskoka Lake District (Van 

Duzee). 

LOPARIINyE. 

844. Lopidea media Say, ou Glycyrrhiza lepidota, etc.. West Cliff, July 31. £. 

to New Jersey region (Smith). Down to Pleasant Valley, Fremont 
County. 

845. Hadronema mllltaris Uhl., Smith's Park, Aug. 6. Also high-alpine. 

** Western States" (Uhler). 

PHYTOCORINiE. 

846. Oalocorls rapidus Say. N. E. to Muskoka Lake District (Van Duzee). 

847. " superbus Uhl., West Cliff, July 81. " Western States" (Uhler) 

848. '* sp. probably var. of rapidus, West Cliff, May 23. by sweeping 

Thermoptis. 

CAPSIN^. 

849. Lyerus annezus Uhl. "Western States" (Uhler). 

850. *' pratensls L., var. West Cliff, July 27. Also high-alpine; and N. 

E. to Mnskoka Lake District (Van Duzee). 

851. Itygua pratensls var. lineolaris (Pal. Beau v.). 

852. Poeclloscytus unlfasclatus Fab., Smith's Park. Aug. 6, Muskoka Lake 

District (Van Duzee). 
a53. Poeclloscytus sp.. West Cliff, July 27. 

854. Capsus brcushycorus Uhl., near West (Jliff, end of July. *' Western 

States" (Uhler). 
Lygus diffusus Uhl., is high-alpine in Custer County. 

CALLECORINiE. 

855. Sthenarops chloris Uhl., West Cliff, by sweeping herbage, July 25. E. 

to New Jersey region (Smith). 

856. Stlphrosoma stysrica Say, West Cliff, July 27; Ula, July 30. N. E. to 

Muskoka Lake District (Van Duzee). 

PLAGIOGNATHINiE. 

857. Plafiriofirnathus obscurus Uhl., West Cliff, July 27. N. E. to Muskoka 

Lake District (Van Duzee). 

ACANTHTTD^. 
ANTHOCORINiE. 

858. Anthocoris musculus Say. N. E. to Muskoka Lake District (Van Duzee). 

859. *' melanocerus Beut., West Cliff, May 22. Also high-alpine, 
Uhler (Check-List) gives only Colorado. I also found it at the mouth 
of Slate Creek, Summit County, amongst willows, on Aug. 27. 

CIMICINiE. 

860. Clmex lectularius L., West Cliff, too frequent. 

TTNGITIDiB. 
PIESMIN^. 

861. Plesma cinerea Say, West Cliff, July 27. E. to New Jersey region (Smith). 
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TINOITINiC. 

862. CJorytbuca clllata Say. E. to New Jersey region (Smith). 

863. ** sp., body black, lef^ and antenn» dark brown, elytra white, on 

Cniau, in numbers. West Cliff, Jane 12 (? = citato Say). 

AKA'DIDM, 

864. Aradus sp. The species from our district was not identified. In Delta 

County I found A. tuberctUaitu Kirby, and in Summit County A. reehu 
Say. 

NABIDJB. 

CORI9CIN.C 

865. Oortecus Inscrlptus Kirby, West Cliff, July 27. Also sub-alpine ; also in 

Chaffee, Gunnison and Pueblo Counties. 

866. OortecuB ferns L., Ula, Nov. 12, West Cliff. 

Both these species are recorded by Mr. Van Duzee ('*Can. Ent." 1889, p. 
5) from the Muskoka Lake District, Canada. 

BEDnVID.S2. 
AC \ NTH ASPIDINiC 

867. Ck>norhiuu8 sp. The genus is southern and neotropical. 

SnrDBOB ATID.ZB . 

868. liimnotreclius marfirlnatus Say, common on Qrape Creek, West Cliff. 

May 25. N. E. to Muskoka LAke District (Van Duzee). 

VBIjIID.ZB. 

869. Hebrus BObrinus Ubl., Ula, Nov. 12, a specimen doubtfully referred to 

this. •• Western States" (Uhler). 

SAIjDID^. 

870. Salda Interetitlalls Say, Ula, Nov. 12. N. E. to Muskoka Lake District 

(Van Duzee). 

871. Salda huxnilis Say, West Cliff, July 31. £. to New Jersey region (Smith). 

HOBIOPTfiRA. 

OIOADIDJB. 

872. Cicada sp., on PoptUus tremulaides, 

MEMBRACIDiB. 
SMIUTNiC. 

873. Publilia modesta Uhl., on Oymnolomia mu/ftjfora, Cusack Ranch. 

874. SUotocephala sp. 

CECBOPID^. 
GLYPONINiC. 

875. Xerophloea peltata Uhl. 
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TETTIGONlNiC 

876. Proconia coBtalis Fab., Ula, Nov. 12 ; West Cliff, March 31. Also sab- 

alpine; and K to New Jersey region (Smith). 

877. Tettiffonla limbata Say. 
877a. Dledrooephala molllpes Say. 

BYTHOSOOPIDJB. 

878. BjrtlioscopuB olitellarius Say. 

879. *• sp.. near West Cliff. 

880. Idiocerus altematus Fitcb, West Cliff, July 31. Also hiRh-alpine. Re- 

corded rather doubtfully by Mr. Van Duzee from the Muskoka Lake 
District, Canada. New Jersey region (Smith). 
880a. Pachyopsls IsdtuB Uhler. 

PBYIAADM. 
APHALARINiC. 

881. Apbalara harrisii, near West Cliff. 

882. *' marffinata Riley. 

APHIDIDwSS. 
APHIDIN.E. 

883. Aphis brasslosB L., on cabbage ; see 3d Rep. Colo. Biol. Asso'n. 

884. Slphonophora sp., on Oymnolomia multijlora, Cusack Ranch. 

885. Aphis (sens. Linn.) sp., dull bluish green, darkish on back, on Clematis 

douglassii, Beddoes' Old Ranch. 

886. Aphis sp., bright scarlet, femora and tibia) pale brown, tarsi blackish, wings 

hyaline, on Rudbechia laciniata, Beddoes' Old Riuch. 

887. Aphis sp., dull gray or dark sepia brown, rather elongated, on Echinosper- 

mum flarihundum, below the Micawber. 

888. Aphis sp., gray, wings hyaline, veins not darkened, on OenHana hetero- 

sepala, near Wolffs Cabin. 

889. Aphis sp., rather large, yellowish green, very shiny, tarsi black or blackish, 

on Erigeron glabellus var. mollis, near Smith's Park. 

890. Aphis sp.. dark brown, younger ones dark gray with darker legs, on Arabisi 

near Smith's Park. 

891. Aphis sp., green, femora partly black, on Arabis, above Smith's Park. 

892. ** sp., small, dark gray or black, crowded on underside of leaves of 

Salix, near West Cliff. 

893. Aphis sp.. black, wings hyaliue, young gray, on undersides of leaves of 

Comus stohnifera. Willow Creek. 

894. Aphis sp., dull brownish -vinous, head bluish gray, on underside of leaf of 

Lonieera involuerata. Willow Creek. 

895. Aphis sp., smallish, oval, wings hyaline, slightly grayish, body dark lead 

gray, tibise and basal half of aotennse very pale yellowish, in vast 
numbers on the leaves of Veratrum ealifomieum, Willow Creek. 

896. Aphis (sens. Linn.) sp.. dull scarlet, legs and antenns blackish, but basal 

half of femora pale yellowish : one that had just cast its skin had 
legs and antenns entirely pale yellowish, cast skin whitish, with dark 
legs and antennse; on involucre of Solidago, Willow Creek. 
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897. Aphis sp., dark gra.y with pale legs and antenofe : on Epilohtum angtutifo- 

Hum, Willow Creek. 

898. Aphis sp.. large, pale whitish green, with a green dorsal line, legs long. 

tarsi black ; on Thermopn*, Willow Creek. 

899. Aphis sp., head and thorax red-brown, abdomen dark purplish gray, on 

Cnicut ochrocentmt, Ula, Jul j 30. 

900. Aphis sp., dark gray, the yoang slightly brownish, on Attragalus, Ula, 

July 30. 

901. Aphis sp., very dark brownish gray, on CastUltia integra var. gr<icUis, Cu- 

sack Ranch, Aug. 3. 

902. Aphis sp., elongate-oval, black, on Populut tremuloides, September 13. 

GOCCIDJB. 
LECANUNiC. 

903. Orthezia occidentalis Dougl., fonnd in nest of dark brown ant with large 

head and shiny abdomen. Specimens are in Brit. Mus. and U. S. Nat. 
Mns. ; see ''£nt. Mo. Mag." Sept., 1891, p. 245. 

904. Pulvinaria* n. sp., on Bigelovia at West Cliff. Specimens with Mr. Douglas. 

COCCINiE. 

905. Coccus cactdt L., "Ent. Mo. Mag." 1889, p. 382. No adults in condition 

for examination were fonnd, but I think the species is correctly iden- 
tified. 



* P. S., June, 1893. I have now received excellent speciroensof the Pulvinaria, 
and am able to submit a description. 

Pulvinaria bigeloviwn.sp., 9 with ovisac 10 mm. long. Scale dark brown. Ovisac 
white, elongate, firm, obscurely grooved, parallel sided. Boiled in caustic soda, 
the scale turns the liquid pink. Antennse 8-jointed. joints 2 and 3 subequal and 
longest; 4 shorter than 3, but longer than 5 ; 5 and 8 subequal ; 6 and 7 subequal 
and shortest; 8 seems as if divided into two; 8 bears several rather short hairs; 
4 and 5 each with a short bristle : 2 with two short bristles. Tarsus about three- 
fourths length of tibia. Femur stout, very little longer than tibia. Claw large, 
tarsal knobbed hairs and digitules of claw fairly stout, with distinct knobs. 
Tarsal knobbed hairs rather short, extending only as far as the digitnles. Tibia 
with three bristles on iunerside. Trochanter with one long hair. Anal plates 
pale brown, short, posterior external side a little longer than anterior externa) 
side. Anal ring with six stout bristles. Lower lip with two spines on each side, 
on&subterminal, the other lateral, margin with a few small simple spines. 

Described from specimens found by Mr. Frank Cusack. at West Cliff. June 16. 

In size and general appearance this species reminds one of P. urfticola Ckll., 
which is found on Capsicum in Jamaica. 

t p. S., July 5 —What has been called Coccus cacti proves to consist of at least 
three species, and there is no reason to suppose that the true C car<f>. as described 
by Signoret, occurs in the Rwjky Mountain region. Dr. A. Duges bus fonnd a 
species at Guanajuato. Mex., which Lichtenstein, in 1884, referred to Aeantho- 
C0CCU8 tomentosus (= Coccus tomentosus Lam., considered by Signoret a synonym 
of cacti). Dr. Dugds has kindly sent me specimens of this species, which is cer- 
tainly distinct from cacti. At Las Cruces, N. Mex., I have found a species con- 
generic with, ))ut distinct from, A. tomentosus ; this I propose to call A. eonftuus 
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906. Bhlzococous n. sp., under a rock. West cliff, April 23, 1890. Naked, py- 

riform, 2i mm. loDg, dull lilac, legs clear red-brQwn, anteuosB reddish 
browD. Caudal filaments short, but distinct. This must be new, but 
unfortunately the only specimen was accidentally lost, and no proper 
description can be drawn up. 

DIASPINM, 

907. ChlonasplB saUoiB L.. on willow at West Cliff. 

On lemons exposed for sale in the shops were found MytUatpis eitricola 
and AspidioiuB nerii, but these of coarse do not belong to the fauna. 

DIPTERA.* 

OBOIDOMYID.S]. 
906. Geoidomyla rifiridee O. S., West Cliff; see " Entom." p. 1890, 278. 

909. " sallclB-batatas Walsh ; see ** Entom." 1890, p. 279. 

910. " saliols-brasslooldes Walsh ; see '* Entom." 1890, p. 280. 

911. " ftrater Ckll., " Entom." 1890, p. 280. Type in Brit. Mus. 

912. " sallcis-nodulus Walsh ? ; see " Entom.*' 1890. p. 75. 

913. " sallols-hordeoides Walsh ? 

914. " biirelovlfiB Ckll.. "Ent. Mo. Mag." 1889, July, p. 324; Aug. 
p. 363; "W. Am. Sci." 1889, p. 106; **Ent. Mo. Mag.'' 1890, p. 109. 
Specimens in Brit. Mus. 

915. Oecidomyla altlcola Ckll., " Entom.'^ 1890, p. 281. Type now in Brit Mus. 

916. *' albovittata Walsh ? ; " Entom." 1890. p. 282. 

917. '* sp., galls on Oeranium; imago unknown. 

918. '' ? sp., gall on Populus tremuloides. 

919. Hormomsrla sallcum Ckll. A problematical species, the gall only being 

known. Trans. Ent. Soc. Lond., 1890, xvi-xvii. 

MYOBTOPHILIDJB. 

920. Leja sp., near West Cliff. 

SIMUUIDM. 

921. Simiillum sp., attacking horses, July 8; see 2d Rep. Colo. Biol. Asso'n. 

OULICIDiE]. 

922. Culezsp. 

OHIBONOMID^. 

923. Ceratoposron sp., figured in 13th Bep. Colo. Biol. Asso'n ; see also 2d Bep. 

n. sp. It differs from tomento»ua in the secretion of the individuals being very 
abundant, so that they cannot easily be separated from one another, the white 
cottony matter from several being fused together ; also in the more slender legs ; 
and in the narrower and lunger truncate spines or proce3ses; and apparently 
in the fewer joints of the antennee. The Wet Mountain Valley insect is in all 
probability identical with A. confusus. 

* Prof. C. H. T. Towusend has lately identified the follow'ing Diptera, collected 
by mein Wet Mountain Valley : Sareophaga sp., 12 mm. long, 9* Cleigastra sp. 
Schoenomyia sp. " Appears to belong to this anthumyiid genus, but does not agree 
with the characters wholly, 8 mm. long and very bristly." Jurinia algens Wd. 
Oneain sp. ? %. Caricea sp. ? 9 • Cyrtoneura sp. 9 • 

TSANS. AM. ENT. SOC. XX. DECEMBBS, 1893. 
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•L'UruiiTDJR. 

924. Tipulasp. 

TABANIDJB. 

925. Tabanos sp., near afini*. 

926. *• sp. 

927. ChryBope sp., common and wery troublesome; called **deer fly." 

LiBPTID.fi. 

928. CbrysopUs sp., near West Cliff. 

ASUilDiB. 

929. Cyrtopoffon? sp. 

930. StenopoiTon bp., *' Oan. Ent." 1889, p. 00. 

BMPTDJB. 

931. Tacbydromia sp.. near West Cliff. 

DOLICHOPODIDwai. 

932. Ar^jnra? sp., near West Cliff. 

SYBPUiii.fi. 

933. CMoprora cyanoflraster Lw.. West Cliff. E to New Jersey (Smith). 

934. BriBtaUs hirtuB Lw.. see 8th Rep. Colo. Biol. Asso'n. 

935. Melanofltoma ceDrulescens Willist., see 8th Bep. Colo. Biol. Asso'n. 

936. Microdon n. sp. Specimen in Brit. Moseam. 

937. Voluoella sp. ; colored lik^ B<mbtu rufoeinctus. 

TACBINTDM, 

938. Gonia ezul Willist., West Cliff. May 16. 

939. " frontosa var. atra Ckll., 10th Bep. Colo. Biol. Asso'n; "West Am. 

Sci." 1889, September, p. 106. 

940. Dejeanla vexatrix O. S., sec 8th Bep. Colo. Biol. Asso'n. 



984.* Sarcopha^a sp. 
965. Dexiasp. 



SABCOPHAGIDfi. 

DBXIID.fi. 
MnSCID.fi. 



941. Lucilia cessar L. 

942. Musca domestica L. 

943. " sp. 

ANTHOMYIDfi. 

944. Anthomyia sp., near West Cliff. 

COBDYLUBIDfi. 

945. Scatophafira sp. 



* This and some others whose numbers do not come in their proper order, were 
added since the list was made up. The same is the case with a few species whose 
numbers are followed by a letter. 
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MIOBOPEZIDJB. 

946. Oalobata sp. Specimen sent to Dr. Biley. 

TRYPBTIDiB. 

947. Soriptotricha culta Wied., found ovipositing in thistle bads, Jaly 9; see 

also 6th Rep. Colo. Biol. Asso'n. S. to Carolina and Texas. 

948. Trypeta bigreloviee Ckll., West Cliff, common ; Dora ; Round Mountain. 

949. '^ ** var. disrupta Ckll., with the type; see "Ent. Mo. 

Mag." 1890. 

950. Tr3n;>eta? sp., a supposed Trypetid gall on Oxytropis lambertii, imago un- 

known. 

951. Trypeta sp., aff. humilia Lw., near West Cliff. 

PIOPHILmJB. 

952. PiopbUa sp., near West Cliff. 

953. Pulex Bciurl ?, on Tamiaa latertdU, 

954. '* serraticepB ? 

955. " sp., on fowls; see 9th Rep. Colo. Biol. Asso'n. 

ARACHNIDA. 

ABANE^. 

956. Dictynldee : Dictyna sp. 

957. Affalenidee : Agalena nsevia Walck. 

958-62. Theridiidee : Theridium sp. : Lithypkantet sp. ; Euryopis sp. ; Linyphia 
sp. : Erigone sp. 

963. EpeiridBB : Epeira sp. 

964. Tetrasrnathldee : Tetragnaiha sp. 

965-69. Thomlsldee : Xytticus cunctaior Thor.,* forms pallidtts Ckll., and nigres- 
e«n«Ckll. (see "Ent Mo. Mag." 1890, p. 191); Coriaraehne sp.; Misw 
mena sp. ; Phihdromua sp. 

970-71. Lycosided : LyeosOy two spp. ; Tarentula sp. 

972. Attidee : gen. ? sp. ? a species with the dorsum of abdomen red. 

SOLPUG-ffl. 

973. A large species of this group is found by Swift Creek. 

OPILIONB8. 

974. Phalanirium sp. 

975. Opilio sp. 

976. Phalangrodes robustus (Pack.). Swift Creek, "Can. Ent." 1889, p. 140. 

• The two forms mentioned may be described, more fully than in the place 
cited, as follows: (1) pallidus. Cephalothorax with a broad dorsal pale band 
(about li mm. broad) ; this band without any distinct markings; lateral bands 
of cephalothorax gray; abdomen obscurely marbled greenish and paler; legs 
pale; (2) nigre»cen». Cephalothorax with the dorsal pale band not reaching its 
posterior end, but ending posteriorly in a point: this band with markings nearly 
as in the type; lateral and posterior areas of cephalothorax black, with a little 
pale marbling above legs; abdomen obscurely marbled reddish brown and paler; 
legs darker. 

TBANS. AH. ENT. 80C. XX. (47) DBGElfBSR. 1893. 
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P8EUD08COBPION1B8. 

977. geD.? sp. 7 A dark browo species ander rocks. Old Beddoes' Bancb. A 

differeDt species was found at tbe Cosaek Banch. 

ACABI. 

978. Ixodes sp. Only occasionally found. 

MYBIOPODA. 

979. Par%)ulu8 vexmstas (Wood), see Proc. U. 8. Nat. Mns. 1886, p. 343. 

980. OeopbUua umbratlcas McNeill., see Proc. U. S. Nat. Mas. 1888, p. 346. 

981. Lithobios kochi Stuxb. var. eoloradmmM v. nov., see Proc U. S. Nat. Mus. 

1888, p. 348. Mr. Bollman gave a description of tbis form, wbicb be 
at first tboagbt to be a new species, bat it differs little from true 
Icoekiy foond at Sancelito, Ckl. I give it a varietal name to indicate 
tbat tbere is a difference between tbe two forms, so widely separated 
geograpbically. 
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